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® ADHESION BETWEEN GLASS and plastics has great in- 
dustrial importance; examples of glass-polymer-glass 
joints in safety glass for passenger cars and glass fiber 
laminates easily come to mind. The laws of adhesion, 
therefore, although not restricted to glass, deserve the 
attention of glass technologists. 

For many years it has been felt that an adhesive should 
have a chemical or physico-chemical affinity for the solid. 
if the two must stick together. 

We now believe’ that no special affinity is necessary. 
Any substance which, as a liquid, can be applied to glass, 
can remove air and similar foreign substances from the 
glass surface, and can remain in good contact with this 
surface after solidification, is fundamentally an adhesive 
for glass. 

When an adhesive joint is broken, the separation ex- 
actly along the glass-adhesive interface occurs so rarely 
that it does not need to be considered. For all practical 
purposes the rupture always proceeds in a volume (or 
phase) rather than in a surface, in a material rather than 
between two different materials. In the usual parlance, 
every joint failure is a failure in cohesion. 

When applying this rule, it is imperative to recognize 
that adhesive joints often contain more than two mate- 
rials mentioned in the customary description of a joint. 
in numberless instances a boundary layer is present be- 
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tween the adherend (such as glass) and the adhesive. If 
this boundary layer is weaker than the adhesive and ihe 
glass, rupture as a rule will take place in this layer. 

Weak boundary layers can originate in the adherend, 
in the adhesive, or as a result of a mixing between the 
two, or in a chemical reaction between them; thus, many 
compositions and many thicknesses are possible for these 
layers. In the instance of glass, moisture is a common 
source of weak interfaces. 

Suppose we fill the clearance between two glass plates 
with a monomer (containing a suitable catalyst) and 
cure the latter; that is, heat the sandwich. If the glass 
is not thoroughly dried, some water will evaporate from 
its surface and, perhaps, form bubbles in the plastic film. 
Every bubble at the glass-adhesive interface is a danger- 
ous source of weakness, and, if many bubbles are present, 
they form a weak boundary layer. 

Presumably, one of the functions of the “finishes” ap- 
plied to glass surfaces before their embedding in plastic 
matrix is to make these surfaces more hydrophobic— 
that is, to lower their water content in equilibrium with 
the relative humidity of the ambient air. Here, prevention 
of weak boundary layers on polyethylene is reviewed. 

Commercial polyethylene “does not stick” to either 
glass or metals. This observation has been accounted for 
by the low intensity of molecular forces emanating from 
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polyethelene which, as is known, consists primarily of 
long hydrocarbon chains —CH2CH.—. 

Another explanation became necessary when it was 
found? that removal of oxygenated and low-molecular 
hydrocarbon ingredients from commercial polyethylenes 
resulted in polyethylenes which were nearer to the ideal 
case of pure —CH2CH.— chains than the initial materials 
but adhered to any solid which had no weak boundary 
layer of its own. In particular, butt polyethylene joints 
between glass cylinders (soda lime glass No. 0080, Corn- 
ing Glass Works), tested in tension, afforded breaking 
strengths markedly greater than the breaking strength of 
the polyethylene used and increased with the thinness 
of the adhesive film. The experimental data are being 
published elsewhere.” Our explanation is that the mate- 
rials removed by our treatment separate from commercial 
polyethylenes during the cooling of the latter—these are 
applied as melts—and form an almost liquid layer along 
the glass-polymer interface. When the polyethylene does 
not contain these materials, it is as “adhesionable” as any 
other substance. 

The joints in which no weak boundary layer is present 
are conveniently termed proper joints. Proper joints rup- 
ture in the adherend or in the adhesive; their breaking 
stress is related to the breaking strength of the adherend 
or the adhesive, respectively. Suppose the adhesive film 
broke. At first glance, one might expect the breaking 
stress of the joint in this instance be equal—not only re- 
lated—to the strength of the adhesive in bulk because the 
molecular effects are identical in both cases. In both 
cases the cohesion of the adhesive substance is overcome 
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Fig. 2. Influence of resin cure temperature on glass-resin joint strengtt. 


and the presence or absence of adherends would seen 
irrelevant. The real state of affairs is very different. 

Denote the molecular cohesion of the adhesive by lette- 
€. Thus, € is the traction exerted by the molecules present 
say, above an imaginary horizontal plane in the adhesiv: 
on the molecules below this plane. Denote the average 
external stress by /. Thus, if a butt joint of the cross sec 
tion A is subjected to a tensile force F, then f = F/A. 

The relation between f and é can be approximatel, 
expressed in the equation 


€= (af +s) B (1) 

In it, a is the macroscopic stress concentration factor 
It is different from unity because the mechanical prop 
erties of the adherend and the adhesive are different. 
Fig. 1 illustrates a particularly simple example. The up 
per part of the figure represents a glass rod, and the 
lower part, the adhesive film. Before an external stress / 
was applied normally to the glass-adhesive interface, the 
diameters of the rod and the film were equal, and equal 
to T, 

If both materials behave as Hookean solids, the di- 
ameters would be different as long as stress f acts; if 
and E are Poisson’s ratio and Young’s modulus, respec- 
tively, of the glass, and », and E, are the analogous 
quantities for the adhesive, the diameter of the rod tends 

vf 
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to be T (1 and that of the adhesive disc, 


ee 
Y | 1— —— |. At the boundary between glass and ad- 

| E, | 
hesive, the diameter will have an intermediate value; 
thus (as long as »/E is less than p,/E,), the glass. rod 
is radially compressed, and the adhesive disc is radially 
expanded near the boundary. The stress corresponding to 
this strain will augment the external stress /. The resultant 
stress is denoted by af in equation (1). 

Letter s designates frozen stresses. Their importance 
may be illustrated by a familiar example. When a gelatin 
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abric P-43 polyester A-1100 finish. 


ilm is permitted to solidify on the surface of a glass 
late, glass often chips off before the film cracks. This 
iappens (although the strength of glass is greater than 
hat of gelatin) because the surface layer of glass is al- 
eady in compression before any gelatin is applied, and 
he pull exerted by contracting gelatin film adds to the 
)re-existing pull. 

Finally, 8 represents the microscopic or sub-micro- 
scopic stress concentration factor. The calculated molec- 
ular cohesion of practically any solid is much greater 
(often by a factor of 100 or 1000) than its experimental 
tensile (or shear) strength. The discrepancy is accounted 
for by the existence of flaws in every real solid. Air 
bubbles, stones, lattice defects, and so on, may act as 
flaws, and at each of them the local stress is 8 times the 
average stress far from the weak spot. The value of 8 
naturally depends on the formation procedure of the 
solid. Thus, in general, it will be different for the ad- 
hesive film solidified between two adherends and a bulk 
sample of the same adhesive material. 

Thus, a = 1 when the specimen for strength testing 
contains only one material but is not equal to unity when 
adhesive joints are tested; s and 8 also, as a rule, will 
be different for the adhesive in bulk and the same ad- 
hesive in a thin film between two pieces of glass. Con- 
sequently, the two values of breaking stress / would be 
different. Even though molecular cohesion € is the same 
in both instances. 

Many experiments have been performed by us on peel- 
ing of aluminum ribbons glued to glass slides with ad- 
hesionable polyethylenes, and with a poly (vinyl ace- 
tate). It was found that the value of a and the location 
of the stress concentration were different for brittle, and 
for rubbery, adhesives but were independent of the 
chemical nature of the latter; these results will be pub- 
lished elsewhere. 

If an adhesive joint does not have the strength needed, 
the first question to be answered is whether the joint 
failed in a weak boundary layer, in the adherend, or in 
the adhesive. A rupture in a boundary layer is highly 
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probable if (a) one of the adherends appears unchanged 
after the rupture, and (b) the rupture stress is too small 
to be accounted for by equation (1); both conditions 
(a) and (b) must be present to make the existence of 
weak interfacial layers almost a certainty. Full certainty 
is achieved when formation of these layers is prevented 
and the resulting joints are shown to be as strong as 
equation (1) predicts. Unfortunately, no definite advice 
can be given as to how to eliminate the weak boundary 
layers; a diagnosis of their origin and their composition 
must be carried out in every individual instance, and the 
following therapeutic treatment must be designed accord- 
ingly. 

If rupture has taken place in the adhesive, a different 
design of the joint or a different preparation procedure 
may alter the coefficients a and 8 and the frozen stress 
s in the favorable sense, thus increasing /. Here, again, 
every type of joint must be considered separately. 

If the adherend is the first material to break, the same 
quantities a, 8, and s have to be considered. 

As mentioned earlier, in fiber glass reinforced plastics 
the existence of good resin-glass adhesion throughout is 
considered critical to the satisfactory performance of the 
composite material. Stresses are distributed among the 
fibers, the primary load-bearing elements, through such 
adhesive joints. The fibers must be protected from the 

(Continued on page 550) 
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Fig. 4. Axially buckled glass fibers in solid polyester matrix illustrating 
effect of resin thermal shrinkage. 
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1959 Glass Division Program 


@ Tue Grass Division of the American Ceramic Society 
will hold its fall meeting October 15-16 at Galen Hall, 
Wernersville, Pa. A special symposium on Radiation 
Effects organized by Norbert J. Kreidl, American Optical 
Co., will be held all day Thursday and Friday morning. 
Chairman of the day will be Frank R. Bacon, Owens- 
Illinois. A technical session will be held concurrently 
with the symposium on Friday morning and chairman 
of the day will be Guy E. Rindone, Pennsylvania State 
University. 


Thursday: 9 a.m. (Symposium) 


1. Radiation Induced Absorption. J. R. Hensler, Bausch 
and Lomb Optical Co. 


ho 


Radiophotoluminescence and Rodioluminescence of 


Glass. R. J. Ginther, Naval Research Laboratory. 


3. Radiation Induced Nucleation. S. D. Stookey, Corn- 
ing Glass Works. 


Thursday: 2 p.m. (Symposium) 
4. Trapped Electrons in Silica and Quartz. R. Weeks 
and C. M. Nelson, Oak Ridge National Laboratory. 


5. Electron Spin Resonance of the 2300 a.u. Absorption 
Band. C. M. Nelson and R. Weeks, Oak Ridge Na- 


tional Laboratory. 


6. Synthesized Impurity Centers in Fused Silica. E. Lell, 
Bausch and Lomb Optical Co. 


N 


Thermoluminescence of Vitreous GeO after U.V. 
Excitation. V. Garino-Canina, St. Gobain. 


8. The Kinetics of Gamma Ray Induced Coloring of 
Glass. P. Levy, Brookhaven National Laboratory. 


9. Radiation Induced Coloration in Glass. W. H. 
Cropper, Sandia Corp. 


10. The Annealing of Radiation-Damaged, Silver-Activ- 
ated Phosphate Glass, R. A. Kramer, Rensselaer 
Polytechnic Institute. 


Friday: 9 a.m. (Technical session) 


Il. High Temperature Glass Monofilament. F, J. Hart- 
wig and R. C. Young, Babcock and Wilcox Co. 


12. Properties of Glass Fibers at Elevated Temperatures. 
W. H. Otto, Owens-Corning Fiberglas Corp. 
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13. The Effect of Chemical Composition on the Strengt/ 
and Static Fatigue of Soda-Lime Glass—Part |: 
Experimental Methods and Results. M. Watanab, 
R. V. Caporali, and R, E. Mould, Preston Labors- 


tories, Inc. 


14. The Effect of Chemical Composition on the Strengt i 
and Static Fatigue of Soda-Lime Glass—Past II: 
Analysis of Data and Discussion. M. Watanab:. 
R. V. Caporali, and R. E. Mould, Preston Labor: - 


tories, Inc. 


15. Studies of Nucleation and Growth of Crystals iv 
Glass. Francis C. Lin, Westinghouse Electric Cory. 


16. Neo-Ceramic Glasses. Bh. V. Janakirama Rao, In 
ternational Resistance Co. 


Friday: 2:15 p.m. (Workshop) 


An informal session will be held on the techniques o/ 
strength measurements. Chairman of the day will be 
Neill M. Brandt, American Optical Co. 


Friday: 9 a.m. (Symposium) 

17. Effects of Electron Bombardment on Properties o/ 
Various Glasses. T. M. Mike, B. L. Steierman, 
Owens-Illinois, and E. F, Degering, Quartermaster 
Research and Engineering Center. 


18. Effects of Electron Bombardment on Elasticity and 
Mechanical Damping of Certain Glasses. S. W. 
Barber, K. E. Forry, Owens-Illinois, and E. F. Deger- 
ing, Quartermaster Research and Engineering Center. 


19. Survey of Glasses for High Level Gamma Radiation 
Dosimeters. J. F. Kircher, Battelle Memorial In- 
stitute. 


20. Application of Radiation Effects in Low and High 
Level Dosimetry. G. E. Blair, Bausch and Lomb 
Optical Co. 


21. Radiation Dosimeter Glasses. J, Paymal, M. Bon- 
naud and P. LeClerc, St. Gobain. 


Ladies’ Program 


A women’s program highlighting the Pennsylvania 
Dutch atmosphere of Galen Hall castle and its environs 
will be included in the Glass Division meeting. Mr:. 
D. Owens Evans, general chairman of all women’s events. 
has arranged the program to include a visit to an ol: 

(Continued on page 554 
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POLARISCOPIC EXAMINATION OF GLASS CONTAINERS 


(Revised A.S.T.M. Specifications) 


® A NEW SPECIFICATION for the polariscopic examination 
f glass containers has been issued by the American 
society for Testing Materials. The previous specification 
C 148-50) involved the comparison of the annealing 
train in a container with that in standard discs through 
he use of a polariscope. The original supply of these 
lises, however, became exhausted, and the cost of pro- 
lucing further sets is prohibitive. 

An alternate method, using a currently available Polari- 
neter, is included in the revision under designation of 
he new specification C 148-50-59T. 

The specification has been divided into two procedures, 
\ and B. Procedure A, detailed in items 1 through 5, 
but not included here, involves the continued use of the 
Annealing Standard Discs in conjunction with the polari- 
scope (for those who already have this equipment). 

Procedure B describes the new technique in items 6 
through 8 (reproduced below). 


Procedure B—Determination of Apparent 
Temper with a Polarimeter 


Apparatus 


The apparatus shall consist of a polarimeter* conform- 
ing to the following requirements: The high brightness 
of the field shall be at least 90 foot lamberts at the edge 
of the field, as observed with the polarizing elements in 
operating position. The degree of polarization of the 
field shall at all points be not less than 99.0 per cent. 
The field shall be of sufficient size to permit the examina- 
tion of glass containers 25 cm. (10 in.) in height at one 
viewing. 

The source of light shall consist of 75- or 100-watt 
incandescent lamp bulbs arranged so as to satisfy the 
brightness requirements stated above. A quarter-wave 
plate with an optical retardation of 141 mu shall be 
inserted between the polarizer and analyzer with its slow 
axis at 90° to the plane of polarization of the polarizer. 
The analyzer shall be mounted so that it can be rotated 
with respect to the polarizer and quarter-wave plate and 
the angle of rotation determined. 


Procedure 


7. (a) Examination of Base of Cylindrical Container. 
To determine the temper of the base of an ordinary flint 
container, the analyzer shall be initially rotated so as to 
have its plane of polarization perpendicular to that of 
the polarizer. This is the zero position and the field 


should be black. 


* Available from Polarizing Instrument Co. 
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When the container is introduced and the bottom is 
viewed through the neck, a dark cross appears in the 
field between the areas which would show color in a 
tint plate polariscope. In containers with low temper 
number, this cross will be hazy and indistinct. Rotating 
the analyzer causes the dark cross to separate into iwo 
arcs which proceed outward in opposite directions to- 
ward the heel of the container. As these dark areas move 
outward, they develop a blue-gray color on the concave 
side and a brown color on the convex side. 

In measuring the birefringence of a selected point in 
a container, the analyzer shall be rotated until the blue- 
gray color is just displaced by the brown color at the 
selected point. The container itself shall then be rotated 
about its own axis to determine if the region of maximum 
birefringence has been selected. If not, additional rota- 
tion of the analyzer must be made to displace the blue- 
gray color with the brown in the region of maximum 
birefringence. The angle of rotation of the analyzer 
may then be converted to temper number by means of 


Table I. 


TABLE | 
Analyzer Rotation 

Temper No. in Degrees! 
1 0.0— 7.4 

2 7.5— 149 

3 15.0 — 22.4 

4 22.5 — 29.9 

5 30.0 — 37.4 

6 37.5 — 44.9 

7 45.0 — 52.4 

8 52.5 — 59.9 

9 60.0 — 67.4 

10 67.5 —74.9 

‘One degree of rotation of the analyzer is equivalent to about 3.14 mu 


optical retardation when using a white light source as specified above 
(effective wave length approximately 565 mu). Thus the equivalent value 
is taken to be 7.5 degrees rotation per disk as used in Procedure A. 


7. (b) Examination of Square, Oval and Irregular Shapes. 
In determining the temper number of the base of square, 
oval, and other irregular shapes, the examination shall 
be made at the curve or corner that reveals the most 
birefringence when examined in accordance with the 
procedure given in Paragraph 7 (a). 


7. (c) Examination of Sidewalls. In determining the 
temper number of the sidewalls the container shall be 
inserted in the polarimeter with its axis at an angle 45° 
to the plane of polarization. No dark crosses will be 
apparent. Rather, broad areas of varying lightness and 
darkness will be visible in the container. In this case, 
the analyzer shall be rotated until the dark shadows 

(Continued on page 554) 
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High-Temperature Alloys for the Glass Industry 


by Bruce F. Richardson 


PRODUCTS MANAGER, METALS DIVISION 
KELSEY-HAYES COMPANY, NEW HARTFORD, N.Y. 


Part Three: Manufacture by Vacuum Induction 


@ WHILE VACUUM MELTING on a practical scale was 
accomplished as early as 1907 it was not until World 
War II that large, high-speed, high-vacuum, oil diffusion 
pumps were developed principally for use in atomic- 
energy work. These pumps were readily adapted to the 
vacuum induction melting process. 

About the same time, the advent of the gas turbine 
engine generated a demand for super-strength alloys for 
high-temperature operation. This demand was met tem- 
porarily by the generation of air-melted, precipitation- 
hardening alloys which were the forebears of the Vis- 
cotherm alloys. As the requirements of the aircraft gas 
turbine became more stringent a happy marriage was 
consummated between the vacuum induction melting 
process and some of the early precipitation-hardening 
alloys. 

An immediate increase of 6000 psi was gained in the 
stress-to-rupture strength by the vacuum induction proc- 
ess alone. Improvements in melting practice have since 
led to overall increases in performance of about 11,500 
psi and more than 150°F in temperature. 

Much improved alloys, designed specifically to take 
advantage of the vacuum induction process, were then 
quickly developed, among which were the high-tempera- 
ture alloys for the glass industry. 


Equipment 
In the batch type of operation, the furnace, the charge, 
molds and late-addition cups are locked up in the vacuum 


tank before the melt is started. -The tank is not opened 


Fig. 1. 1000 pound furnace. 
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again until the melt is completed; samples for physical 
and chemical testing are taken out through vacuum locks 
located above the crucible. Temperatures are taken by 
thermocouple through similarly located vacuum locks. 
Figure 1 shows the layout scheme for a 1000-pound 
furnace. 

The Metals Division of Kelsey-Hayes Company has 
three experimental furnaces, of 10-pound, 100-pound, 


p “* 18 AE 
"IBAA, 





Fig. 2. 5000 pound furnace in pouring position. 


and 300-pound capacities, respectively. There are also 
four production furnaces: two 1000-pound units; One 
2000-pound unit; and One 5000-pound unit. 

With the exception of the 5000-pound furnace which 
has separate melting and mold chambers, all of the fur- 
naces are similar in principle. Figure 2 shows the 5000- 
pound unit in pouring position, with the melting unit 
tilted in the left upper background. 

Current for melting is supplied by motor-driven alter- 
nators generating 900 to 3000 cps power at 200 to 400 
volts. The two larger units have low-frequency stirring 
units which stir the melt without adding any heating 
energy. 

The forepumps are mechanical, and all backing pumps 
are hot oil-diffusion units. The mechanical pumps ex- 
haust the air from the tanks down to below 200 microns 
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Fig. 3. Baird direct-reading spectograph. 


pressure, and the oil diffusion pumps take over from 
there down to one micron, 

Crucibles are lined with a 70 per cent magnesia, 30 
per cent alumina ramming mix for all nickel- and iron- 
base alloys. Not counting composition changes within 
alloy families, somewhere in the neighborhood of 40 
different alloys are melted in these seven units ranging 
in composition from high purity iron up to and including 
the sophisticated Viscotherm alloys. 


The Charge 


Commercially “pure” element metals are used in the 
charge in preference to ferroalloys or purchased scrap, 


Fig. 5. Examining bar ends for segregation. 


because of the relative purity. Gases which are present 
in electrolytically extracted metals, occasionally running 
as high as 2000 parts per million, do not pose any par- 
ticular problem for vacuum melters as they are removed 
early in the process. Heavy elements having low boiling 
points such as lead and cadmium are also removed dur- 
ing melting and refining. A machine automaticallv 
weighs the constituents of the charge. 

Charge cans into which the constituents are weighed, 
are made of pure nickel in order to avoid iron pickup. 
The highly reactive elements such as aluminum, titanium, 
zirconium, columbium and boron are weighed separately. 
They are added to the melt after the heavier elements 
have been melted and refined. 
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Melting 


The charge can is placed in the crucible the late addi- 
tions in the addition cups, the ingot molds are placed 
in front of the furnace, and the tank is buttoned up and 
pumped down. Leak checks are taken and, if none occur, 
the power is turned on and the charge melted as quickly 
as possible in order to promote a vigorous reaction be- 
tween carbon in the charge and oxides on the metals. 
A boil of this type seems to promote the removal of other 
gases and volatile tramp elements to extremely low levels 
by a physical scrubbing action. 















Fig. 4. Checking for non-metallic inclusions microscopically. 


Refining 


As soon as the charge is molten, the tank is pumped 
down to below 10 microns pressure and refining begins. 
The rate of degassing is measured at regular intervals 
and, when no more gas is given off, a sample is taken 
through the vacuum lock for a chemistry check. The 
metallic elements are scanned on the Baird direct-reading 
spectrograph shown in Fig. 3, while carbon and sulphur 
analyses are made from drillings. 

The chemistry of the alloy can be very carefully con- 
trolled in this process; for instance, the carbon level in 
over 100 consecutive heats of one particular alloy was 
found to vary not more than +0.01 per cent by weight. 
Should the bath need chemical correction. additions are 

(Continued on page 560) 


Fig. 6. Testing heat in stress-rupture. 

















Nickel and Cobalt Films 


by Samuel Wein, consurrant 


Part Two 


@ IN SPITE OF THE FACT that attempts had been made 
to form nickel and cobalt films by the early investigators, 
Dr. Abner Brenner and his very able assistant, Miss 
Grace Riddell, in 1946 first described the now commonly 
known technique of forming the films. The Bureau of 
Standards, Washington, D.C., where this investigation 
took place, published a series of papers on the very 
subject. 

It should be borne in mind that these techniques were 
developed primarily for the deposition of metallic nickel, 
cobalt and alloys between these metals on other metals, 
as well as on glass and on miscellaneous surfaces. 

These processes have two serious drawbacks: 

1. Elevated temperatures are required to form the nickel 
or cobalt films, 

2. The process is a slow one. It is hoped, however, that 
since film formation belongs rightfully to the mirror 
maker (whose techniques have contributed so much to 
other arts), he will make a concerted effort to refine 
these techniques with a view to forming nickel mirrors, 
or films, on silvered surfaces as a protective means. 

We have seen from a review of the earlier efforts by 
investigators that the chemical deposition of nickel and 
cobalt films on miscellaneous surfaces was by no means 
a recent development. The earlier investigators in de- 
scribing their types of solutions were, according to Dr. 
Brenner and Miss Riddell, “spontaneous” in their char- 
acteristics, somewhat like the familiar reduction of silver 
films on glass and other surfaces by means of a suitable 
reducing agent. 

These earlier investigators used highly concentrated 
solutions of sodium hypophosphite and consequently ob- 
tained a vigorous reaction in which decomposition oc- 
curred throughout the solution with formation of pow- 
dered metals and occasionally of a mirror on the walls 
of the vessel. The mirror was non-adherent and even- 
tually would break up into flakes, 

“Electroless Nickel” is the name given to this process- 
by Dr. Brenner, in which metallic nickel or cobalt is 
formed on miscellaneous surfaces by chemical reductions, 


Processes Outlined 


Herewith follows a summary of the successive steps 
necessary to form films of nickel or cobalt on glass and 
other surfaces. It likewise embraces those steps in 
which nickel or cobalt can be deposited on silvered (mir- 
ror) surfaces as a protective means. 

1. If films of nickel or cobalt are to be formed on glass, 
the surface must of necessity be scrupulously clean. 
Any of the common cleaning techniques are to be used. 
If, on the other hand the films of nickel and cobalt are 
to be deposited on silvered surfaces, this cleaning tech- 
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nique (step) is to be eliminated. Subsequently the 
surface is rinsed with running water. 


Ne 


The surface is then sensitized with any of the now com- 
monly used sensitizers containing tin chloride and a 
suitable amount of hydrochloric acid. The addition of 
a wetting agent is recommended. Again the surface is 
rinsed with running water. ‘The sensitizing technique 
is likewise eliminated if the nickel cobalt is to be de- 
posited on the silvered surface. 

3. The previously sensitized surface is super-sensitized 
and rinsed. If the nickel or cobalt film is to be depos- 
ited on a silvered surface, this step is eliminated. 

4. The surface is nickelled or cobalt-coated by any of the 
techniques about to be described, and again rinsed 
with running water. 

Several United States patents have been issued to Dr. 
Brenner and Miss Riddell for the deposition of nickel 
and cobalt. These are public patents, and anyone may 
secure a royalty-free, non-exclusive license on applica- 
tion to the Office of The General Counsel, Department 
of Commerce, Washington 25, D.C. 

Anyone using the processes for commercial purposes 
is legally required to secure a license. Many of those 
using the process apparently have not realized that this 
is a requirement. 


Alkaline Solutions 


The most satisfactory alkaline solutions are ammoni- 
acal, and contain citrates, ammonium salts, sodium hypo- 
phosphite and nickel salts. A typical bath developed by 
Dr. Brenner and Miss Riddell is composed of: 


Grams 

1 Liter 
Nickel chloride . 30 
Sodium hypophosphite : 10 
Ammonium chloride koe. Bere 50 
Sodium citrate 100 


Ammonium hydroxide to a pH of 8 to 10 

Such a solution deposits nickel at the rate of 0.0002” 
to 0.0003” (0.005 to 0.008 mm.) per hour. 

The rate of deposition depends upon the composition 
of the solution and is approximately proportional to the 
concentration of the sodium hypophosphite, as shown in 
Table 1. Varying the concentration of nickel salts 
within the limits shown produces no appreciable change 
in the rate of deposition. Other factors, such as the 
concentration of organic salts, affect the rate of deposi- 
tion to a smaller degree. 

The reaction is represented chemically by the following 
equation. 


NiCl. + NaH.PO, + H.O — Ni + HCl + NaH.PO; 
or 


Ni** “+ H.PO.- + H.O — NiO ote 2H: 4- H.PO, 
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Table 1. 
EFFECT OF BATH COMPOSITION 
ON RATE OF DEPOSITION 


Concen- Rate of deposition 
tration per hour 








Sodium Hypophosphite 


grams 
1 Liter In. x 10-4 mm. x 10-3 
2 0.3 8 
4 6 15 
10 2.4 61 
50 73 165 
Nickel 
3.8 23 55 
7§ 2.6 66 
15 3.0 76 


Table 2 indicates that the rate of deposition increases 
rapidly with temperature. This effect of temperature 
applies also to the acid-nickel solution and the alkaline 
cobalt solution, which will be discussed later. 








Table 2 
Temperature Thickness per 30 Minutes 
Deg. C. Inches x 10-4 Mm. x 10-3 
54 0.155 0.39 
68 .38 96 
78 64 1.63 
87 94 2.4 
92 1.1 2.8 


If additions of sodium hypophosphite are made at suit- 
able intervals, the useful life of such a solution is rela- 
tively long. In a 1-liter bath, the equivalent of an area 
of 40 square decimeters was plated for 1 hour before the 
bath became inefficient. (This is equivalent to about 16 
square feet for 1 hour in a 1 gallon bath.) If the nickel 
concentration had been constant, and the solution had 
been filtered at intervals, the useful life of the solution 
would have been still greater. 


Acid Solutions 


The alkaline nickel solutions yield good, sound deposits, 
but in practice, their use is inconvenient and uneconomi- 
cal, because at the high temperature of operation, there is 
a rapid loss of ammonia, and the fumes are disagreeable. 

Earlier attempts to prepare an acid nickel solution for 
electroless plating were unsuccessful. More recently an 
acid nickel solution was formulated by Dr. Brenner and 
Miss Riddell that overcomes the disadvantages of the 
alkaline solution. When the acid solution is used at ele- 
vated temperatures, no fumes or loss of constituents by 
vaporization occurs. The solution is more easily con- 
trolled and the deposits are produced at a faster rate than 
from alkaline solutions. 
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The proposed acid nickel solutions differ from the 
alkaline nickel solution in composition as well as in pH. 


Typical bath compositions are given in Table 3. 





Table 3 
COMPOSITION OF ACID NICKEL SOLUTION BATH 
| il ul IV 
Grams Grams Grams Grams 
= ia Se OS 
Nickel chloride 30 30 30 
Nickel sulphate 30 
Sodium hypophosphite 10 10 10 10 
Sodium hydroxyacetate 50 10 
Sodium acetate 10 
Sodium citrate 10 
Rate of deposition Millimeters 
per Hr. 0.015 0.013 0.005 0.025 
Inches per Hr. .0006 .0005 .0002 .001 
Appearance of deposit Semi- Semi- Semi- Rough, 
bright bright bright dull 
pH 4to6é 4to6é 4to6é 4to6 


At a pH of 5, nickel deposition will occur in a solution 
containing only soluble nickel salts and sodium hypo- 
phosphite. The reaction is vigorous, and the reduction 
of nickel is very rapid. Without any regulation of the pH, 
the latter drops rapidly, and at a pH of 1 to 2, the rate 
of deposition is low. In order to prevent the rapid drop 
in pH, salts of organic acids are added as buffers, the 
most satisfactory being sodium acetate and salts of cer- 
tain hydroxycarboxylic acids. These buffers maintain a 
high rate of nickel deposition, and the hydroxycarboxylic 
salts prevent precipitation of basic nickel salts. 

To obtain the best deposits from a solution buffered 
by sodium acetate, its concentration must be carefully 
regulated. The data in Table 4 indicates that large varia- 
tions in the rate of nickel deposition results from changes 
in the acetate concentration. The rate of concentration 
reaches a maximum in the nickel chloride bath with an 
acetate content of 2.5 grams per liter; and in the nickel 
sulphate bath, of 4.3 grams per liter. 

The acetate can be added as barium, sodium, nickel, 
or other soluble salt. The acetate bath has the disadvan- 
tage of becoming turbid with use and of producing de- 
posits that are dull and rough. 

Certain hydroxycarboxylic acids, such as hydroxyacetic 
and citric acids, yield good rates of nickel deposition and 
likewise prevent precipitation of basic nickel salts, which 
cause rough deposits. Citrates produce deposits of good 
physical properties, but the rate of deposition is lower 
than from hydroxyacetate or acetate solutions. Tartaric, 
malic, gluconic, and formic acids are unsatisfactory be- 
cause negligible amounts of nickel are deposited in their 
presence. (Continued on page 563) 
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Waste Heat Boilers in Glass Manufacture 


by Dr. Kurt Becker, H. HEYE GLASFABRIK 


SCHAUENSTEIN, OBERNKIRCHEN, 


@ VARIOUS METHODS ARE KNOWN for recovering the 
heat contained in the waste gases leaving the glass fur- 
nace. Usually the waste gas, escaping at a temperature 
of 1300° to 1400°C according to the temperature of the 
furnace, is used to preheat the air for combustion and, 
in some cases, to preheat the fuel gas. The latter is im- 
perative when operating with fuel gas of low BTU value. 


7% Radiation and 







Waste Gas Losses 


52% Recovery by 


Waste Heat Boiler 


1% Air 
0.2% Oil 


Fig. 1. Heat balance, Unit Melter. 
In this manner, an appreciable portion of the waste gas 
heat is returned to the furnace. 

To accomplish this function, regenerators or recu- 
perators are commonly utilized. In order to obtain good 
thermal efficiency with such preheating units, one must 
tolerate not only considerable wear of the materials used 
in their construction, but also considerable repair costs, 
and difficulties in automatic regulation of the furnace. 

Another way of utilizing the heat content of waste 
gases is furnished by the use of waste heat boilers for 
production of steam. Here the heat energy contained 
in the waste gases is not returned directly to the furnace. 
The energy obtained in the form of steam can be used 
directly for heating and preheating purposes, and it can 
also be converted to electrical energy for general use 
in all kinds of plant operations. 

This report does not deal with the use of waste heat 
boilers behind air preheating units; it is limited prin- 
cipally to the use of such auxiliaries directly behind a 
Unit Melter without the interposition of any other units. 

What form of heat utilization is practical in the indi- 
vidual case, whether preheating or production of steam, 
requires in every case exact cost accounting, especially 
when an additional conversion of the steam energy into 


A translation of a lecture given before the Convention of the Hanover Section 
of the German Society of Glass Technology. 


This article originally appeared in 
Glastechnische Berichte, June, 1959. 
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electrical energy is necessary. As long as the steam 
generated can be further used for heating purposes, the 
profitableness is assured. 

A heat balance for a Unit Melter is given in Fig. 1 
and shows what quantities of heat are contained in the 
waste gas of a direct-fired furnace of this type. 

A brief look at the quantities of steam obtained and 
the electrical energy that can be produced therefrom are 
shown in Figs, 2 and 3. 

The operation of electrical generators is normally 
The 
lower economical limit is dependent to a large extent 
on the price of current which the individual plant has 
to pay, and also on fuel costs. 


economical only from a certain minimum size up. 


In Fig. 4, only the bare power costs are considered. 
To these must be added wages, service of capital and a 
few proportionate costs such as water treatment and re- 
pairs. Likewise, consideration must also be given as to 
whether a special production of current through waste 


heat steam is economical or not. Present electric power 
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Fig. 2. Quantity of steam as function of the 


quantity of oil in direct heating. 


contracts must be examined to determine whether or not 
special production of power has an unfavorable effect 
on tariff rates. 

The production of electric power by means of waste 
heat boilers connected to glass tanks becomes interesting 
when the lowest output of steam is somewhere between 
two to four tons per hour. This production of steam can, 
of course, extend to several Unit Melters and need not be 
produced by a single one. The greater the amount of 
steam obtained, the more economical the conversion to 
electrical energy up to the limit of the current normally 
used by the plant. 
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If the power production in the plant exceeds this limit 
then it becomes again necessary to review the case in 
question in order to establish what cost factors one must 
apply to the excess current; that is, the current above 
normal plant use. The yield of current from the utili- 
zation of waste heat of a furnace is about 50 per cent 
higher than the usage of the furnace itself including the 
driven machines, the necessary auxiliary machines, work- 
shops and accessory operations used. We have here a 
whole series of possibilities of significant use in a glass- 
works. We mention only the electrical heating of the 
accessory furnaces, especially the lehrs and also the 
feeders, as well as the electrical fining which has many 
operational advantages and may result, in some cases, 
in important increases in output. 

Figures 5 and 6 show the fuel consumption which re- 
sults when all of the electrical energy produced is again 
returned to the melting furnace. Figure 5 shows a 40- 
ton furnace (all tonnages are in metric tons) in which 
the electric power supplied is used exclusively for an 
increase of output. Figure 6 shows a furnace of greater 
output, whose fuel consumption is calculated on the basis 
f available experimental values. This furnace, dimen- 
sioned for about 80 tons per day melting output, reaches, 
as the Figure shows, a fuel consumption of 160 g. oil 
per Kg. glass (40 gallons per ton, U.S. equivalent). 

In contrast to the air-preheating units for utilization 
of waste gas heat, the operation of waste heat boilers 
has no effect on the operation of the glass furnace. It 
is very easily possible to equip the entire furnace with 
fully automatic regulation, as is the case with the Hart- 
ford construction of the Unit Melter. 

The latter can be readily equipped with a waste heat 
boiler since it has a fuel consumption, even without air 
preheating, which justifies the application of this furnace 
for many purposes. The previously shown curves con- 
cerning fuel costs are ascertained on a 40-ton Unit 
Melter with waste heat boiler. 

The equipment costs of a waste heat boiler plant and 
the necessary turbine for conversion to electrical energy 
are higher than the costs for building an air preheating 
system. The repair costs, however, are less. With the 
attainment of great quantities of steam, the resulting 
costs per ton of glass fuel costs—are also less (after 
deducting the value of the electrical energy produced 
and correcting for the cost of operating the generating 
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Fig. 3. Kilowatt hours per Kg. of steam. 
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Fig. 4. Price of oil as function of power costs. 


equipment along with other accessory costs and capital 
service). 

In the construction of waste heat boiler equipment as 
an accessory to glass-melting furnaces, the certainty of 
operation and simplicity of servicing are to be given a 
place in the foreground. On this basis, only water tube 
boilers with natural circulation will be considered. These 
have been used as direct-fired and as waste heat boilers 
in many variations for decades in other branches of 
industry. 

A forced circulation system needs careful supervision, 
and for the outputs which are considered here, offer no 
further advantages. An assumption for the use of a 
natural circulation system is that all heated tubes can be 
arranged in a vertical position. 

The practical boiler construction results from the fol- 
lowing considerations. 


Fouling of the Boiler 


The fouling of the boiler must be reckoned with. The 
fouling of the boiler results principally from the con- 
densation of sodium sulphate (about 80 to 90 per cent) 
on the water-filled tubes of the boiler. These deposits, 
in the form of dust, can easily be blown off with com- 
pressed air. The condensation point (dew point) is low- 
ered as a result of reaction of SO. with alkali vapor 
and/or calcium vapor, the SO. coming from the fuel 
and melt. 

The wall temperature of the tubes may at no place be 
below the point of condensation of the waste gas (Fig. 7). 

The operating pressure of the boiler should be so 
chosen that the temperature assigned to it will definitely 
be above the point of condensation of the waste gases. 
The point of condensation of the waste gases is depend- 
ent on various factors which are not immediately con- 
trollable from the operational side. 

The sulphur content of the fuel is subject to strong 
fluctuations and, with the use of sulphates in the batch, 
different quantities of SO» are expelled into the waste gas. 
As shown in Fig. 7, the point of condensation asymptot- 
ically approaches a boundary line whose temperature 
corresponds to a boiling point of about eight atmospheres, 
absolute pressure. The boiler pressure should not be 
set below this value. 

The boiler pressure is only limited upward, again 
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Fig. 5. Charge as function of oil consumption, Unit Melter (40 tons). 
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Fig. 6. Charge as function of oil consumption, Unit Melter (80 tons). 
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through the wall temperatures which should be so low 
that no sintering and associated scale formation and 
sticking take place on the boiler tubes. This temperature 
limit is important for determining the superheating tem- 
perature of the steam. If power machines are driven with 
the steam, it then appears effective to fix the steam pres- 
sure somewhere between 20 and 40 atmospheres, abso- 
lute pressure. To choose a higher pressure is indeed 
fundamentally possible, -but the increased sensitivity of 
the equipment does not justify the higher output in 
mechanical power. 


Continuous Glass Production 


In case of trouble with the boiler equipment the pro- 
duction of glass shall not be disturbed. It is practical 
to make the boiler connection to the furnace so that it 
is possible to shut off the boiler with a slide, and run 
the furnace with a direct exhaust through the roof. Fig- 
ure 8 illustrates an emergency outlet for the flue gas on 
a Unit Melter equipped with a waste heat boiler. 

The boiler must, at all times during the operation, be 
capable of being cleaned. For cleaning the boiler, suit- 
able inspection doors and openings should be provided 
which make all parts of the boiler accessible during op- 
eration. 


Safe After-Burning of CO 


In operation of the glass furnace with a reducing at- 
mosphere, the boiler should provide for safe after-burn- 
ing of CO so as to guarantee a high degree of heat utiliza- 
tion. In order to guarantee after-burning of CO still con- 
tained in the waste gas resulting from the reducing 
method of operation, it is expedient to be able to bring 
fresh air into the hot part of the boiler in a definite way. 


Boiler Design 


From the described relations and conditions which 
must be met, one arrives at a boiler design which is car- 
ried out in the following way: 

A radiation chamber should be provided in which the 
waste gases flow in relatively thick layers without strik- 


























Fig. 8. 
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ing against the transverse heating surfaces. As a result 
the removal of heat from the gas can occur principally 
through radiation, and fluid and adhesive particles of 
dust which are dragged along out of the melt can solidify 
in free flight; they can deposit on the lower end of the 
radiation chamber without fouling the heating surfaces. 
This radiation section of the boiler is comparatively 
easy to keep clean, as it is bounded only by water-cooled 
pipes. 

Connected to the radiation section is a contact heating 
surface. This should be in the temperatute zones in 
which no further adhesive substances occur. Should 
the utilization of heat of waste gas be carried to the limit 
of values which are economical in boiler operation, then 
it is expedient to connect another feed water pre-heater 
behind the evaporator contact heating surface which 
draws still further heat from the waste gas. 

The part of the boiler behind the radiation chamber 
can be designed as a transverse pipe construction. In 
the operation of power machines it is advisable, from 
economical power considerations, to superheat the steam. 
So that the superheater-still will receive a usable tempera- 
ture head, it must be installed in the hot part of the boiler; 
that is, in the radiation chamber. This location may 
cause a somewhat greater amount of fouling, but this 
is endurable if the correct choice of wall temperatures 
is made. 

In the use of the feed water preheater in the stream 
of waste gas, the feed water supplied must be pre-heated 
outside the boiler system to a temperature which is above 
the point of condensation of the waste gases. The con- 
struction of such a boiler with radiation chamber, con- 
nected contact heating surface and economizer, including 
superheater, is shown in Fig. 9. 

This boiler has been in operation for over three years 
(1958) without showing any sort of corrosion. The 
waste gas temperatures at the boiler exhaust are between 
170° and 190°C, according to the plant load. A utili- 
zation of heat has been reached in this plant which for- 
merly had not been reached even approximately by any 
air preheater. To this must be added that the radiation 

(Continued on page 560) 
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Fig. 9 (left) Double tube waste heat boiler. 
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Fig. 10. (above) Elbow pipe waste heat 
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Fig. 11. Elbow pipe waste heat 
boiler. 
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Sometimes only competition—from other 
materials and other countries—can force a 
manufacturer to recognize that his equip- 
ment belongs in a museum and his unit costs 
wear high-button shoes. 

Fortunately, few managements need a 
crisis to remind them of the best cures for 
a case of competition. They consistently in- 
vest in process and product improvements, 
and in equipment which trims unit costs to 
competitive levels. 

Because the investment yields gratifying 
returns, many companies regularly replace 
obsolete equipment with Surface Combus- 
tion lehrs, kilns, and ovens. The dependable 
productivity of these modern units is a pleas- 
ant antidote for competition. 





A Surface Combustion continuous lehr for 
reannealing heavy sheet glass. 


Surface Combustion Corporation 


2378 Dorr Street, Toledo 1, Ohio. In Canada: 
Surface Industrial Furnaces, Ltd., Toronto, Ont. 
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*ritt to Head Brockway’s Demuth Co. 

Frank W. Britt has been elected president of Brock- 
way Glass Company’s subsidiary, Demuth Glass 
Works, Inc., in Parkersburg, West Va. F. B. Hess, 
Brockway president, was elected chairman of the 
board of Demuth. 

Mr. Britt has been in the glass container industry 
since 1933 and served in the glass container section 
of the War Production Board for two years. 


‘onference on Glass Problems 

The Twentieth Conference on Glass Problems will 
be held in the Department of Ceramic Engineering, 
at the University of Illinois, Urbana, IIl., Decem- 
ber 10-11. Further information may be obtained 
from Dr. F. V. Tooley, Professor of Glass Tech- 
nology, University of Illinois, 208 Ceramics Build- 
ing, Urbana, Il. 


tlawisher & Holladay Join Ferro Research Staff 
Thomas H. Hawisher and Curtis O. Holladay have 
joined the research staff of Ferro Corporation. 
Both men will work in refractory research. 


PPG Plans 24 Furnaces at Shelby Plant 


Pittsburgh Plate Glass Company will construct 24 
glass furnaces at their fiber glass yarn plant in 
Shelby, N.C., instead of the 16 orginally planned. 
The additional furnaces will give the plant an annual 
rated capacity in excess of 40,000,000 pounds of 
textile yarn. The plant now has 12 furnaces in 
production. 





Edmund F. Ball (extreme right) chairman of the board and president 
of Ball Brothers Company, assists in pouring concrete for the founda- 
tion of the company’s new glass plant near Asheville, North Carolina. 
Other Ball Brothers officials participating in the ceremony are (left to 
right) J. E. Bellinger, vice president and general sales manager of the 
glass division; R. L. Hoover, Asheville plant manager; W. R. Bone, vice 
President, engineering and glass manufacturing; H. L. Maranda, glass 
plants manager; J. R. Alles, assistant manager of the Asheville plant; 
and J. W. Fisher, vice president of sales. 
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NEWS in The Glass Industry 








Emily VanSchoick 


Frank W. Britt 


Miss VanSchoick, Librarian, Retires 


Miss Emily VanSchoick will retire as Librarian of 
State University of New York College of Ceramics 
at Alfred University this month after 12 years of 
service. When she first organized the library for 
the College of Ceramics there were 900 books. 
Under her direction this number has grown to 
13,500 volumes, and the library has been moved to 
the $2,000,000 Binns-Merrill Hall. 

Miss VanSchoick has spent a total of 30 years 
in the field and served the American 
Ceramic Society as assistant editor and associate 
editor of publications from 1921 until 1947. Dur- 
ing that time she compiled years of subject indexes 
on ceramics and in retirement she will continue by 
correlating definitions of words in special usage by 
the members of various divisions of the American 
Ceramic Society. 

She is presently chairman of the Standing Com- 
mittee on Classification, Nomenclature and Glossary. 

Prior to her entrance into the ceramic field Miss 
VanSchoick was a reporter on the society staff of 
the Bloomington Bulletin, Bloomington, Ill., and 
was associated with the University of Chicago Press. 


ceramic 


Raytheon Factory to Use Solar Heat 
Raytheon Manufacturing Company is reported pla.- 
ning to use solar energy for heating and air con- 
ditioning a 160,000 sq. ft. factory in Sudbury. 
Mass., which will manufacture electronic equip- 
ment. 


J-M Plans Fiber Glass Expansion 
Johns-Manville Corporation is planning to expand 
fiber glass manufacturing facilities at their plants 
in Waterville, O. and Parkersburg, W. Va. The 
expansion which will be completed early in 1960 
is expected to increase fiber glass productive capa- 
city by 50 per cent. 
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Perry Campbell 


William M. Jameson 


Teichmann Appoints Campbell Project Engineer 


Perry Campbell has been appointed project engineer 
by Henry F. Teichmann, Inc., for the new Hsinchu 
Window Glass Works factory the company is build- 
ing in Hsinchu, Taiwan. This is the second window 
glass factory Teichmann has built for the Hsinchu 
operation. 


One-Way Bottles Introduced by 0O-I 


Owens-Illinois Glass Company has introduced a 
new line of one-way bottles for the carbonated 
beverage industry. Stipled surfaces bear blown-in 
lettering announcing that the containers are No- 
Deposit No-Return. 

Height reductions and improved design give the 
bottles weights ranging from six ounces for the 
10-ounce size to 18 ounces for the full quart and 
heights ranging from 6%, inches to 9°4 inches. 
The containers are available in 10, 12, 16, 24, 28 
and 32 ounce sizes. 

Shipments of one-way beverage bottles have in- 
creased from 50,000 gross in 1949 to 1,300,000 
gross in 1958. 


Hazel-Atlas Makes Executive Changes 


John W. Cooper, formerly manager of Hazel-Atlas 
Glass Company’s Plainfield, Ill., plant will fill the 
same position at the Ada, Okla., operations and 
Richard F. Hartmeyer will leave the Ada plant to 
assume management of the Plainfield plant. 


Slayter and Jones Buy Heisey Company 
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Dr. Games Slayter and Darrell S. Jones have jointly 
purchased the A. H. Heisey Company plant in 
Newark, O., in a private transaction. Dr. Slayter 
is vice president and director of research at Owens- 
Corning Fiberglas. 

A corporation to be known as Oakwood Hold- 
ings Inc., has been formed to take title to the 
property which includes the manufacturing plant 
and ten acres of land. It is reported that this cor- 
poration will modernize the plant and ultimately 
lease it to other interests for manufacturing pur- 
poses. The Heisey Company formerly produced a 
line of glassware. 





Jameson General Manager at Permaglass 


LOF 


William M. Jameson, formerly with Koppers Com- 
pany, has been appointed general manager of all 
operations for Permaglass Inc. The company has 
plants located in Genoa and Payne, O. and Ajax 
Ontario, Canada, and plans to construct a new 
50,000 square foot plant and general office build 
ing near Toledo, O. 


Develops Shaded Windows for GM 
Libbey-Owens-Ford Glass Company has developed 
a shaded scenic back window for General Motors 
cars incorporating advanced ideas for the control 
of light and solar radiation. The shaded window 
is manufactured by an entirely different process 
from that used for the shaded windshield. The 
latter derives its ability to shade the area above 
the driving vision line from a tinting of the plastic 
interlayer sandwiched between two pieces of safety 
glass laminated into a unitary structure. 

The new shaded back windows are constructed 
of solid safety plate glass, heat tempered for re- 
sistance to shock, and the shading is applied as a 
mineral plating during processing. The film of 
mineral plating is compounded at the factory for 
complete and accurate control. It is applied by a 
spraying action to the glass which has been cut to 
size and washed. 

The upper third of the glass is covered with a 
heavy film graduated in density until it blends with 
the natural tint of the glass in the lower two-thirds. 
The film density is checked electronically. 

The film is permanently fused to the inside sur- 
face of the glass and filters out about 25 per cent 
of the heat rays in sunlight, and the basic glass 
filters out an additional 50 per cent. The glass 


also transmits 70 per cent or more of the light 
useful for seeing. The ability of the safety glass 
to exclude solar radiation was brought about by 
glass research and developments in 
methods. 

These new windows are produced and packed at 


the LOF plant in Rossford, O. 


processing 





Libbey-Owens-Ford Glass Company’s new shaded back window being 


packed upside down at the firm’s Rossford, O., plant. 


Shaded band at 


the bottom of the glass is a mineral film capable of filtering out 25 per 


cent of the heat rays in sunlight. 


The windows are produced for use 


in General Motors automobiles. 
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Karpf Joins Chas. Tayler Sons Co. 
Lewis H. Karpf has joined the Chas. Taylor Sons 
Company, manufacturer of special refractories, cs 
a ceramic engineer in the research and develop- 
ment department. 

He was formerly a research assistant at the Tile 
Council of America Research Center and is a mem- 
ber of the American Ceramic Society. 


Penberthy Awards Two Scholarships 
Penberthy Instrument Company will award one 
annual scholarship to each of two Pacific Northwest 
schools. A scholarship at the College of Puget 
Sound, Tacoma, Wash., will provide an award of 
$250 each for two students in the department of 
physics. A scholarship at the University of Wash- 
ington, Seattle, Wash., will provide $350 a year 
for a student in the field of ceramic engineering. 


Michael J. Owens Centennial 


Owens-Illinois Glass Company commemorated the 
one hundredth anniversary of the birth of Michael 
J. Owens, inventor of the automatic bottle blowing 
machine, in plaque-hanging ceremonies Sepiember 
3rd, at 34 O-I plants throughout the U.S. 

The date was the 56th anniversary of the Owens 
Bottle Machine Company, the first to bear the 
Owens name and market the new machine. 

Present at the ceremonies in Toledo were 
J. P. Levis, chairman, Owens-Illinois Glass Co.; 
John D. Biggers, chairman, Libbey-Owens-Ford 
Glass Co.; and Harold Boeschenstein, president, 
Owens-Corning Fiberglas Corporation. 

The four-color glass plaque was hung at the Lib- 
bey Glass Division’s plant in Toledo, and at the 
same time identical ceremonies were held at 33 other 
Owens-Illinois plants. The plaque contains a pic- 
ture of Michael Owens in front of his machine, 
along with an inscription describing him as “de- 
veloper and inventor of automatic glass-forming 
machines that helped eliminate child labor and 
benefited his fellow man by bringing mass produc- 
tion methods to the industry he served.” 

In reviewing the Owens’ machine Mr. Levis said 
it “permitted for the first time the production of 
bottles and jars of uniform height, weight and 
capacity, something impossible under the age-old 
methods of hand blowing glass. This uniformity 
made possible the development of high-speed filling 
. .d packing lines for bottlers, food processors and 
others, thereby enabling more people to enjoy one- 
time luxuries which today we regard as necessities. 
It also enabled the federal government to set stand- 
ards and specifications now governed by the Pure 
Food and Drug Administration.” 

Owens produced the first workable automatic 
bottle machine in 1903 while working for Edward 
Drummond Libbey’s Libbey Glass Company in 
Toledo, O. The machine quickly developed to the 
stage where it could produce nearly 400,000 bottles 
in 24 hours as compared with about 18 dozen bottles 
that a blower and four assistants could turn out 
in a 14-hour day. 
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Lew's H. Karpf A. P. Norton 


Hazel-Atlas Appoints Norton 
A. P. Norton has been appointed manager of 
industrial engineering for the Hazel-Atlas Glass 
Division of Continental Can Company. He was 
formerly manager of the company’s crown manu- 
facturing plant in Wilmington, Delaware. 


du Breil VP for Saint Gobain 
Alain du Breil has been appointed vice president- 
coordinator of sales for the American-Saint Gobain 
Corporation in preparation for the company’s ex- 
pansion into the production of all three types of 
flat glass. 

Mr. du Breil joined Compagnie de Saint-Gobain 
in 1936 and came to the United States in 1947. 
He became president of Mondial United Corpora- 
tion in 1953 and served as director and vice presi- 
dent of Blue Ridge Glass Corporation from 1948 
until its merger with American-Saint Gobain in 
1958. He was elected a director of the new com- 


pany in 1959. 

American-Saint Gobain is planning construction 
of a new plate glass plant at Greenland, Tenn., with 
an annual capacity of 40,000,000 square feet of 
1, inch glass. 

















Glass plaque honoring centennial of Michael Owens, inventor of 
outomatic bottle blowing machine, is unveiled during ceremonies at 
Libbey plant of Owens-Illinois Glass Co. Left to right, William E. 
Levis, directer and former president and board chairman, Owens- 
Illinois; John D. Biggers, chairman of the board, Libbey-Owens-Ford 
Glass Co.; J. P. Levis, board chairman, Owens-Illinois; and Harold 
Boeschenstein, president, Owens-Corning Fiberglas Corp. Similar plaque- 
hanging ceremonies took place in 34 O-I plants throughout the country. 
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Russell G. Whittemore James M. Ashley 


F.G.J.A. Papers Feature Glass Manufacturing 
James M. Ashley, vice president, public relations, 
Libbey-Owens-Ford Glass Company spoke on the 
“The Science of Advertising” during the annual 
fall meeting of the eastern section of the Flat Glass 
Jobbers Association, September 28-30 at Chalfonte- 
Haddon Hall, Atlantic City, N.J. Other featured 
speakers were R. G. Whittemore, director of prod- 
uct development, Pittsburgh Plate Glass Company, 
(Glass Research); James M. Staples, plant man- 
ager, American Window Glass Division, American- 
Saint Gobain Corporation, (The Manufacture of 
Glass); H. W. Walker, glass technologist, Fourco 
Glass Company, (Technical Development in Win- 
dow Glass); and John P. Veerling, chief-aviation 
planning division, Port of New York Authority, 
who spoke on New York International Airport. 


Foote Mineral Promotes Three 


Dr. Justo B. Bravo has been promoted to group 
leader, new products and processes, at Foote Min- 
eral Company. Dr. Meyer M. Markowitz has be- 
come group leader, thermodynamic and _ physical 
chemistry group, and Lawrence J. Reader, group 
leader, technical service. The men are employed at 
the company’s Berwyn, Pa., laboratories. 


Permaglass, Inc. to Expand 


Permaglass, Inc., will begin construction of a 
50,000 sq. ft. plant seven miles south of Toledo, O. 
this Fall. The plant will be completed next Spring 
at a cost of over $250,000. The 45-acre site is 
close to the automotive market which comprises 
approximately 50 per cent of the firm’s domestic 
sales; it will provide all of the space, transportation 
facilities and utilities needed for the expansion. 

New uses of tempered glass have dictated con- 
struction of the plant. The initial market for tem- 
pered glass consisted of safety screens on the front 
of television sets but it has since expanded into the 
automotive and marine field, buildings, display 
cases, table tops, entrance doors, road equipment 
cabs, telephone booths, protective screens in hockey 
and other sports arenas and oven doors. 

Four automotive companies in the U.S. and three 
Canadian auto companies are reported using tem- 
pered glass in side and back windows. 
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Amer. Chemical Society Award to Coryell 


Dr. Charles D. Coryell, professor of chemistry at 
Massachusetts Institute of Technology and co- 
founder of the Nuclear Science and Engineering 
Corporation, will receive the American Chemical 
Society’s 1960 A.C.S. award for nuclear applica- 
tions in chemistry in recognition of his contribu- 
tions during the past 17 years in the field of nuclear 
chemistry. 

Dr. Coryell directed the studies of radiochemistry 
and the chemistry of fission products at the Uni- 
versity of Chicago’s metallurgical laboratories dur- 
ing the early part of the Second World War. 

In the same type of work at Oak Ridge National 
Laboratories he helped design the first production 
hot laboratory for work with large quantities of 
radioactivity. This facility led to the discovery 
of the last missing element #61 and made possible 
the separation and identification of rare earths. 
Dr. Coryell has participated in practically every 
major phase and development in nuclear chemistry 
as it is known today. 


Samuel Appoints Delgado 


Cyril B. Delgado, manufacturers’ agent, has been 
appointed special representative to the glass in- 
dustry for Frank Samuel & Company, Inc. 

He will represent the company in the sale and 
servicing of their products to glass manufacturers. 


Glass Containers Corp. develops Protective Glass 
A green glass designed to protect products from 
the harmful effects of ultra-violet rays has been 
developed by Glass Containers Corporation. It is 
available in all sizes and styles, can be fired with 
ceramic labels, and is said to cost no more than 
conventional containers. 


R&D Budgets Rise in Glass Manufacture 
A study of 23 industry groups by the American 
Management Association covering 600 U.S. corpo- 
rations, has indicated that research and develop- 
ment budgets are 12 per cent higher this year than 
in 1958. Among the groups studied, automobiles 
were on top with a 32 per cent increase while the 
electrical machinery industry increased its budget 
23.8 per cent. The instruments industry showed 
an increase of 29.7 per cent and the metalworking 
machinery industry was up 21.7 per cent. 
A breakdown of the research and development 
budgets for the stone, clay and glass industry and 
food and beverage industry is given below. 





Average 

1959 1958 

R&D R&D 
Budget Budget 

Increase % of 

Number of Companies Reporting over 1958 

Industry Group Total Up Same Down 1958(%) Sales 

Stone Clay & Glass 22 13 1 . 7.2 2.1 
Food & Beverages 47 36 1 10 10.8 9 
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High-Temperature Symposium 


The International Symposium on High Tempera- 
ture Technology is being held this week, from 
October 6 to 9, at Asilomar, California. While the 
papers are not concerned specifically with glass 
manufacture, the subject of high-temperature re- 
search is nevertheless extremely important to glass 
technology. 

A number of the manuscripts are briefly reviewed 
here. Further information can be obtained from 
Charles Elkind, Stanford Research Institute, Menlo 
Park, Calif. 


Mechanical Behavior of Materials. Nicholas J. 
Grant, Department of Metallurgy, Massachusetts 
Institute of Technology: As metals and alloys are 
subjected to stresses at progressively higher tem- 
peratures, there are marked changes both in the 
mechanisms of deformation and also in the mechan- 
isms of fracture. In general, the approximate re- 
crystallization temperature of a metal or an alloy 
is a fair indication of the temperature range where 
grain boundary shearing processes and intercrystal- 
line cracking become prevalent. 


Measurement of Flux, Emissivities, and Other 
Properties. Henry H. Blau, Jr., Arthur D. Little, 
Inc.: The thermal radiation characteristics of re- 
fractory materials at high temperatures are dis- 
cussed in the light of experimental techniques, 
measured properties, and the relation of these prop- 
erties to material structure. 


The Measurement of Temperatures Above 
1000°K. Henry J. Kostkowski, National Bureau of 
Standards: Methods of measuring temperatures 
above 1000°K are critically reviewed. Emphasis 
is placed on the precision and accuracy of measur- 
ing sustained temperatures utilizing thermocouples, 
optical pyrometers, and spectral line intensities 
and shapes. Recent advances and current efforts 
in refractory thermocouples, resistance thermo- 
meters, photoelectric pyrometers and spectral line 
shapes are discussed. The significance of this work 
with respect to the International and Thermody- 
namic Temperature Scales is presented. 


High Temperature Research in Scandinavia. H. 
Flood, Norwegian Institute of Technology, Nor- 
way: In Sweden and Norway both universities and 
industrial laboratories are engaged in research at 
elevated temperatures. In Sweden the Institute 
of Technology in Stockholm (Kgl. Tekniska Hog- 
skolan) is active in basic process metallurgy, the 
Institute of Technology in Goteborg (Chalmekska 
Tekniska Hogskolan) in the field of ceramics and 
physical metallurgy (reactions in solid state, dif- 
fusion in solids and liquids, etc.) At the Norwegian 
Institute of Technology (Norges Tekniske Hog- 
skole) in Trondheim, there are institutes both for 
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metallurgy and ceramics. A special field of the 
former is the sulphidic systems, in the latter, salt 
melt and slag chemistry. 


Pyrometallurgy. Herbert H. Kellogg, School of 
Mines, Columbia University: Pyrometallurgy gen- 
erated much of the early interest in high tempera- 
ture chemistry. Production of metals by high 
temperature reactions will continue to be a major 
means of metal recovery because of the unique 
advantages gained from high temperature opera- 
tion. 

Mass Spectrometry Applied to High Temperature 
Chemistry. Mark G. Inghram and Jean Drowart, 
University of Chicago: A review is presented of 
the application of mass spectrometry to high tem- 
perature chemistry. 


High Temperature Research in Japan. Hisao 
Mii, Government Industrial Research Institute, 
Japan: This report consists of two parts: on the 
solar furnace research in Japan and on recent 
developments of other high temperature researches 
in Japan. 

Stimulated by the visit of Dr. W. M. Conn, the 
Japanese solar furnace research started in 1954. 
The only organization which is active in the re- 
search on the solar furnace is the Government 
Industrial Research Institute, Nagoya. A parabolic 
mirror made of aluminum, 200 cm aperture and 
64 cm focal length, was constructed in August, 
1955. Although this furnace was not satisfactory 
in its performance for various reasons, it was very 
useful to give many suggestions for the design of 
the second solar furnace. 

The second furnace was constructed in 1958. 
consisting of a glass parabolic mirror, 150 cm 
aperture and 64 cm focal length, and a 240 x 240 
cm heliostat. The concentrating ability was such 
that the maximum intensity of solar radiation at 
the focal plane was 22,100 times of the incident 
direct solar radiation and this is useful for the 
tests at very high temperature range. Details of 
the researches on these solar furnaces are mentioned 
in the first part. 


High Temperature Research in Germany. Walter 
Lochte-Holtgreven, Institute for Experimental Phys- 
ics, Germany: Research in the 10° °K region has 
just started at several laboratories in Germany. 


High Temperature Research in France. F. 
Trombe and M. Foex, Centre National De La 
Recherche Scientifique, France: Generating High 
Temperatures. Particular attention is being paid 
to the study of radiant heating techniques, whether 
by arc-image furnaces, which obtain the heat from 
intensive arcs, or solar furnaces. A large 1000-Kw 
solar furnace is now under construction in the 
south of France. 
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Annealing and Tempering 


Fire finishing machine for glass articles. Patent No. 
2,883,797. Filed March 29, 1955. Issued April 28, 
1959. No sheets of drawings; none reproduced. As- 
signed to J. & L. Associates, Inc. by John W. Eldred. 

This invention is particularly useful in the manufac- 
ture of commercial tumblers. It is essential that the finish 
or bead of an article of this type be entirely free from 
incipient chips or cracks in order to prevent spoilage 
of the food by air leakage. 

An object of the present invention is to provide a 
machine wherein glass articles are automatically depos- 
ited in a receiving cup adapted to receive the article and 
to hold it in the proximity of the firing zone of a novel 
ring burner. The machine is adapted to produce rela- 
tive rotation between the burner and the receiving cup 
and to automatically bring the article into the firing 
zone of the burner whereby the finish is heated in a 
uniform and efficient manner. 

The machine automatically moves the ware into the 
firing zone of a novel burner. The burner is adapted io 
produce a firing zone in the form of a vortex of flame 
which conforms with the article to rapidly and efficiently 
melt the superficial surface of the glass, thus healing any 
incipient cracks and at the same time, glazing the surface. 

The machine is adapted to accommodate a wide range 
of finish sizes through the use of novel adjusting means 
for adjusting the size of the vortex flame produced by the 
burner and by novel adjusting means for varying the 
position of the receiving means and article with refer- 
ence to the heating zone. 

There were 20 claims and 13 references cited in this 
patent. 


Tempering of sheet material. Patent No. 
Filed June 14, 1955. Issued April 14, 1959. No sheets 
of drawings: none reproduced. Assigned to Libbey- 
Owens-Ford Glass Company by Gerald White. 

A method of tempering glass sheets or plates is shown. 
The method consists of first heating the sheets and then 
rapidly chilling the surfaces thereof by directing a cool- 
ing fluid toward the sheet in the form of a layer and 
progressively deflecting portions of the layer stepwise 
at different angles to one side of the normal path of the 
cooling fluid. Alternate portions of the cooling fluid 
are at the same time deflected at different angles to the 
opposite side of the normal path. The invention thus 
provides a more efficient use of the cooling medium so 
as to import greater tempered strength to thin glass 
sheets. The method has special application in the pro- 
duction of electrically conductive films on glass articles 
as well as curved glass sheets, 


2,881,565. 
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_ INVENTIONS AND INVENTORS /| 


There were six claims and the following reference: 
cited in this patent. 


United States Patents 


2,188,401, Crowley, Jan. 30, 1940 and 2,646,647, Bam- 
ford et al, July 28, 1953. 


Foreign Patents 


707,949, Germany, July 8, 1941. 


Feeding and Forming 


Apparatus for applying a bead to glass tumblers. Patent 
No. 2,836,145. Filed January 4, 1955. Issued May 27, 
1958. No sheets of drawings; none reproduced. As- 
signed to Owens-Illinois Glass Company by Perry A. 
Becker. 

The invention relates to apparatus for use in applying 
a coloring or decorating material to the rim surfaces of 
the glass tumblers or other articles. The invention is 
designed for applying a surface coating of gold or other 
colored ink or material to the beaded rims of glass 
tumblers. 

A plurality of units is provided each including a dec- 
orating roll of rubber or similar material by which the 
ink or decorating material is applied to the rim surfaces 
of the workpieces. The article to be decorated is 
mounted for free rotation about its axis and is held in 
rolling contact with the decorating rolls. The latter are 
symmetrically arranged with respect to the workpiece 
and its support in a manner to apply a balanced pressure 
which prevents tilting or misplacement of the article. 
The coloring or decorating material is continuously ap- 
plied to the decorating rolls by cylindrical transfer rolls. 


There were 12 claims and the following references 
cited in this patent. 


United States Patents 


153,962, Jennings, Aug. 11, 1874; 981,965, Zastrow, 
Jan. 7, 1911; 2,213,117, Blackmore, Aug. 27, 1940; and 
2,651,282, Schweitzer, Sept. 8, 1953. 


Means for intercepting gobs of molten glass. Patent No. 
2,836,934. Filed December 13, 1955. Issued June 3, 
1958. No sheets of drawings: none reproduced. As- 
signed to Owens-Illinois Glass Company by John E. Mc- 
Laughlin and Guy H. Allgeyer. 

The invention relates to means for intercepting mold 
charges or gobs of molten glass which are severed from 
a feeder to prevent them from being directed in their 
normal paths into traveling molds on a forming ma- 
chine, together with timing means selectively operable 
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Supplying soda ash to meet the full requirements of 
western glass container producers has full-time pri- 
ority at West End. From our first commercial manu- 
facture in 1929 for a pioneer western glass container 
plant to today’s large-scale production incorporating 


precise quality controls, ample storage and a unique 
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/SODA ASH 


system of fast, dependable service, West End has geared 
its progressive expansion specifically to the changing 
needs of this dynamic industry. It is only from the 
sound, functional base unique with West End that long- 
range dependability and realistic economy can be as- 


sured. 


Coarse Dense Giassmakers’ containing 1% Na2B407 


also 58% Coarse Granular 


WEST END CHEMICAL COMPANY - EXECUTIVE OFFICES: 1956 WEBSTER, OAKLAND 12, CALIF. - PLANT: WESTEND, CALIF. 
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for intercepting and directing the gobs away from any 
one or more or all of the individual molds as desired. 

The invention is particularly adapted for use with 
machines in which the mold carriage is rotated at a 
high speed and the mold charges or gobs severed and 
dropped into the molds in rapid succession as the molds 
pass beneath the feeder, means being provided for guid- 
ing the gobs accurately into the molds as they are trans- 
ferred by gravity from the feeder to the molds there- 
beneath. The interceptor is operated preferably by an 
air motor by which it is reciprocated into and out of the 
path of the falling gobs. The air motor is under the 
control of a solenoid valve. An electrical control system 
provides selective means including switches individual 
to the molds or mold units on the carriage. These 
switches may be selectively operated manually to cause 
selective operation of the interceptor by which the falling 
gobs are detoured from any selected mold or molds and 
dropped into a cullet chute. 

With machines of this type it is often desirable to 
prevent the gobs from being delivered to one or more 
selected molds without interfering with the continuous 
rotation of the mold carriage. 

There were 1] claims and the following references 
cited in this patent. 


United States Patents 


2,047,507, Howard, July 14, 1936 and 2,370,381, 
Vaughan, Feb. 27, 1945. 


Oil cooled glass forming tools. Patent No. 2,882,647. 
Filed September 6, 1955. Issued April 21, 1959. No 
sheets of drawings; none reproduced. Assigned to 
Owens-Illinois Glass Company, by Benjamin F. Tallent. 

The invention provides a novel means for employing 
a coolant liquid having a higher boiling temperature 
than water for cooling and regulating the temperature 
of the press plunger, the cooling liquid consisting prefer- 
ably of oil. By the use of oil, owing to its high boiling 
point, it is possible to obtain a thermal balance of the 
plunger temperature at operating speeds much slower 
than is practical or possible with a water cooled system. 
As the plunger when used with oil can be operated at a 
comparatively high temperature it permits the plunger to 
remain in contact with the glass until the latter is cooled 
sufficiently to retain its shape without the support of 
the molds. The liability to breakage is also greatly re- 
duced or eliminated by maintaining the plunger at such 
comparatively high temperature. It is also found in 
practice that the life of the press plunger is materially 
extended by the use of oil rather than water as a cooling 
or heat exchange medium. 

A closed oil circulation system is used by which a 
better control of the temperature of the cooling medium 
at the inlet and outlet can be maintained without ex- 
pensive equipment. 

There were four claims and 12 references cited in this 
patent. 


Furnaces 
Continuous, circulating atmosphere glass furnace. Pat- 
ent No. 2,856,174. Filed December 14, 1953. Issued 


October 14, 1958. No sheets of drawings; none repro- 
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duced. Assigned to Surface Combustion Corporation by 
George F. Daley and Harvey C. Weller. 

This invention relates to heating in circulating atmos- 
phere furnaces, and more particularly to heating in glass 
lehrs of special shapes such as television tubes which 
require a carefully controlled temperature and rate of 
heating. 

A particular problem in television tube manufacturing 
is the heating of the tube for any of several purposes, 
such as annealing of the tube or for evacuating and seal. 
ing the tube, and applying different heating rates to 
portions of the tube of different glass thickness without 
locally overheating the tube or bringing it to non-uniform 
final temperature. 

In the solution of this heating problem primary and 
secondary recirculating air streams are provided in the 
lehr and directed over the tube in individual paths so 
that the primary air stream may preferentially heat 
thicker portions of the glass.. Heat is preferentially ap- 
plied to the primary stream to increase the rate of heating 
of the thicker portions of glass while maintaining sub- 
stantial temperature uniformity in the tube. The primary 
and secondary air streams are intermixed to supply heat 
to the secondary stream and maintain nominal lehr 
temperature. 

There were 3 claims and the following references 
cited in this patent. 


United States Patents 
1,729,675, Lecocq, Oct. 1, 1929; 1,784,727, Harris, 
Dec. 9, 1930; 1,853,424, Harris, Apr. 12, 1932; 2,039,- 
429, Lydon, May 5, 1936; 2,050,180, Hurxthal, Aug. 4, 
1936; 2,669,788, Drum et al., Feb. 23, 1954; and 2,674,- 
811, Thornburg, Apr. 13, 1954. 


Glass Compositions 


High-index glass elements. Norman H. Stradley and 
Warren R. Beck. (Assigned to Minnesota Mining & 
Manufacturing Company). U.S. 2,870,030. Issued 
January 20, 1959. 

This invention relates to the discovery of transparent 
high-index glass elements which are novel as to composi- 
tion and which have extraordinarily high refractive index 
(np) values (at least 2.2). The glasses have very high 
optical dispersion values. They are resistant to attack 
by acids. They have very high dielectric constants and 
low losses. They are stable to all weather conditions. 

The transparent glass elements of this invention which 
have refractive indices of at least 2.2 are fundamentally 
characterized as to the composition as set forth broadly 
in the following table: 


Bi,O, 70- 99 
TiO, 0- 30 
Bi,O, -+ TiO, 80-100 
ZnO 0- 15 
Alkaline earth oxides 0- 20 
Strong glassformers 0- 10 


All ranges specified in the table are in weight percent 
of the total glass composition. Alkaline earth oxides 
which may be present in the glass compositions up to a 
total of 20% by weight are barium oxide, magnesium 
oxide, calcium oxide, and strontium oxide. Common 


(Continued on page 562) 
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RESEARCH DIGEST 


Attack of Glass by Chelating Agents 


@ THERE IS ABUNDANT LITERATURE dealing with the 
c‘tack of glass by aqueous chemical reagents of various 
|inds, but there are no studies dealing specifically with 
.itack by chelating agents. This is surprising in view 
f the well-known ability of such reagents to sequester 
; olyvalent cations. F. M. Ernsberger has reported the 

‘sults of a brief exploratory investigation in this field. 

Chelating agents which might reasonably be expected 
'» have an influence on the rate of attack of glass by 
.queous solutions include those which are able to form 

able complexes with the “protective” cations; e.g., 

l** and Mg?*, and especially those able to form com- 
lexes with the silicon ion itself. If the complex formed 

water soluble, the effect anticipated is an increase 
f the attack rate over that observed with the same solu- 
‘(ion in the absence of the agent in question, and, if 
insoluble, a decrease. Only complexes of the soluble type 
ere considered in this paper. 

There is a wide choice of reagents capable of chelating 
the protective cations. Ethylene diamine tetra-acetic acid 
(EDTA) was chosen as representative of this group 
Very little information exists on organic chelates of 
silicon. Rosenheim et al. report that catechol (o-dihy- 
droxy benzene) forms stable six-coordinated chelate com- 
plexes with silicon and with other tetravalent elements. 

Glass-removal rates of the order encountered in this 
work cannot conveniently be measured by weight loss. 
The sensitive technique of interferometry offers a rapid 
and reliable alternative. Since the highest precision was 
not required, the classical techniques were considerably 
simplified for the sake of convenience. 

Rectangular samples of 1 in. plate glass were prepared, 
a rubber O-ring was centered between two such samples. 
and the pair was bound together with rubber bands. 
The effect of the O-ring was to protect a well-defined 
circular area from chemical attack. After exposure to 
the reagent solution for the required time, the pair of 
samples was separated. Depth of glass removal was 
determined by pressing either sample with the fingers 
against the underside of a comparison flat (plate glass) 
in such a way that two points on the sample were simul- 
taneously in optical contact with the flat. 

One of the points was on the edge of the circular 
reference surface. Optical contact was ascertained by 
observing reflection fringes in white light. The actual 
measurement was performed in sodium-vapor radiation 
by counting the number of reflection fringes between the 
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two points of contact, estimating to the nearest tenth 
of a fringe. The number of fringes to be counted was 
preferably kept under ten to avoid parallax errors and 
miscounting. 

It should be noted that the use of accurately figured 
flats for samples or for the comparison surface is not 
necessary. It can easily be shown that curvature of either 
or both surfaces affects the spacing but not the number 
of fringes between these two optical contact points. It is 
necessary to assume, of course, that attack proceeds 
uniformly to the same depth at all points in the area 
surrounding the protected portion of the sample. This 
was confirmed by observing that a sample which gave 
straight fringes before chemical attack still gave straight 
fringes after attack. 

The measurement of attack depth in terms of fringes 
may be converted to weight of glass removed per unit 
area by noting that the weight of plate glass in a volume 
of one fringe X 1 sq. cm. is 74 pgm. 

Exposure of the glass samples to chemical attack was 
in all cases carried out at the boiling point of the solu- 
tion in question. The elevated temperature had the de- 
sirable effect of reducing the time necessary to obtain a 
conveniently measurable depth of attack, and at the same 
time the escaping steam automatically prevented contact 
of the solution with the air. This was necessary because 
alkaline solutions of catechol and related substances are 
oxidized rapidly to a brown quinonoid material by at- 
mospheric oxygen. For each experiment 250 ml. of 
solution was freshly prepared in a 500-ml. Erlenmeyer 
flask, and heated to boiling under reflux. The sample 
was suspended in the boiling solution for a length of 
time estimated to give a convenient attack depth. The 
depth of attack was found experimentally to be strictly 
proportional to the time of exposure to the solution. 

Surfaces etched by alkaline solutions of the combined 
chelating agents were examined microscopically and were 
found to be indistinguishable from surfaces etched to a 
comparable depth by hydrofluoric acid. There was no 
evidence of the formation of a surface film, except in the 
case of catechol used without EDTA. The absence of 
surface films was also inferred from the observed linear 
relation between attack depth and time of attack. 

The etched surface, however, was not altogether fea- 
tureless. In the case of plate glass, pits and scratches 
were always observed. There can be little doubt that 
these latent pits and scratches are associated with the 
grinding process. Window glass subjected to an identical 

(Continued on page 556) 
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CURRENT 


STATISTICAL POSITION 


OF GLASS 


Employment jin the glass industry during July, 1959, 
was as follows: Flat Glass: a preliminary Sane of 28,900 
for July, 1959, indicates a decrease of 1.02 per cent under 
the adjusted figure of 29,200 reported for June, 1959. 
Glass and Glassware, Pressed and Blown: a decrease of 
4.9 per cent is shown by the preliminary figure of 83,700 


GLASS CONTAINER SHIPMENTS 
(All Figures in Gross) 
Narrow Neck Containers 





August, 1959 

Food . 2,850,000 
Medicinal and Health Supplies 2,068,000 
Chemical, Household and Industrial 1,317,000 
Toiletries and Cosmetics 1,283,000 
Beverage, Returnable 878,000 
Beverage, Non-returnable 176,000 
Beer, Returnable 314,000 
Beer, Non-returnable 1,348,000 
Liquor =e 1,663,000 
Wine 581,000 
Sub-total (Narrow) 12,478,000 


Wide Mouth Containers 


Food *5,877,000 


Medicinal and Health Supplies 514,000 
Chemical Household and Industrial 202,000 
Toiletries and Cosmetics 319,000 
Packers’ Tumblers 45,000 
Dairy Products 277,000 
Sub-total (Wide) -*7,234,000 
Total Domestic 19,712,000 
Export Shipments 273,000 
TOTAL SHIPMENTS *19,985,000 
*This figure includes Fruit Jars and Jelly Glasses. 
GLASS CONTAINER PRODUCTION 
AND INVENTORY 
(All Figures in Gross) 
Production Stocks 








Food, Medicinal and August, 1959 August, 1959 
Health Supplies; Chemi- Narrow 
cal, Household and In- Neck 5,803,000 5,423,000 
dustrial; Toiletries and = 
Cosmetics Wide 
Mouth *5,114,000 *5,385,000 

Beverage, Returnable 673,000 1,414,000 
Beverage, Non-returnable 170,000 190,000 
Beer, Returnable 194,000 314,000 
Beer, Non-returnable 1,113,000 566,000 
Liquor 1,253,000 1,003,000 
Wine : 370,000 503,000 
Packers’ Tumblers 42,000 101,000 
Dairy Products 212,000 221,000 

TOTAL *14,944,000 *15,120,000 


*This figure includes Fruit Jars and Jelly Glasses. 
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reported for July, 1959, when compared with the adjusted 
figure of 88,100 reported for June, 1959. Glass Products 
Made of Purchased Glass: the preliminary figure of 15, 
100 given for July, 1959, is an increase of 2.02 per cen 
over the adjusted figure of 14,800 reported for June, 1959 





Payrolls in the glass industry during July, 1959, were 
as follows: Flat Glass: A decrease of 3.8 per cent is show! 
in the preliminary $16,421,836.02 given for July, 1959. 
when compared with June’s $17,073,094.58. Glass and 
Glassware, Pressed and Blown: A decrease of 3.8 per 
cent is shown in the preliminary $32,205,274.48 reported 
for July, 1959, when compared with the previous month’s 
adjusted $33,508,099.19. Glass Products Made of Pur- 
chased Glass: A preliminary figure of $4,755,328.84 was 


reported for July, 1959. This is a decrease of 0.7 per 
cent when compared with the adjusted figure of $4,790,- 
391.48 for June, 1959. 





Glass Container Production based on figures re- 
leased by the Bureau of the Census, Industry Division, 











was 14,944,000 during August, 1959. This is an increase | 


of 8.6 per cent over the previous month’s production 
figure of 13,757,000 gross. During August, 1958, glass 
container production was 13,431,000 gross, or 11.2 per 
cent under the August, 1959 figure. At the end of the 
first eight months of 1959, glass container manufac- 
turers have produced a preliminary total of 104,432,000 
gross. This is 7.8 per cent more than the 96,724,000 
produced during the same period in 1958. 





Glass Container Shipments during August, 1959 came 
to 19,985,000 gross, an increase of 50.0 per cent over 
July, 1959. Shipments during August, 1958 amounte: 
to 13,894,000 gross, or 30.5 per cent less than August, 
1959. At the end of the first eight months of 1959, ship- 
ments have reached a preliminary total of 106,981,000 
gross, which is 12.9 per cent more than the 94,700,000 
gross shipped during the same period the previous year. 

Stocks on hand at the end of August, 1959 came to 
15,120,000 gross. This is 25.1 per cent less than the 
20,195,000 gross on hand at the end of July, 1959 and 
20.2 per cent less than the 18,956,000 gross on hand a: 
the end of August, 1958. 
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A smooth ride for glass and ceramic ware on... 


Wissco Lehr Belts 


Symbol for advanced techniques in producing ever- siiaiiiacii : TSH 

- F issco’s thin, flat spiral construction eliminates 
improved steel products for industry, the Image of GG lengthening, the major cause of belt distortion. 
CFeI solves many processing problems with Wissco ts ; 

Lehr Belts. 


Plant engineers, who supervise the annealing and 
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Wissco's rugged, high-strength Welded Knuckle Edge 











decorating of fragile glass and ceramic units, specify is smooth, safe, provides maximum wear-resistance. 

i h 
Wissco Lehr Belts because they offer eaten provides a high degree of flatness. Even tall, slender glassware 
advantages. 


rides with stability on a Wissco Lehr Belt. 
Open Mesh Construction—Wissco's open mesh allows uniform e Choice of Metals—Wissco Lehr Belts can be made to order in 


circulation of heat. Top, bottom and sides of the ware are high carbon steel, low chrome alloys, or aluminized steel. 
exposed to the same oven temperature, thus assuring uni- Belts for higher temperatures are fabricated from high alloyed 
formly treated products. : stainless and nickel-chrome alloys. 


e Smooth Ride—Wissco's thin, flat balanced spiral weave is a For complete information or engineering assistance 
light-weight construction that minimizes lateral creep and on belt problems, contact the nearest CF «lI office. 
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WISSCO BELTS 


THE COLORADO FUEL AND IRON CORPORATION 





In the West: THE COLORADO FUEL AND IRON CORPORATION—Denver and Oakland 
In the East: WICKWIRE SPENCER STEEL DIVISION—Atianta * Boston * Buffalo * Chicago * Detroit * New Orleans * New York * Philadelphia 


CFa&l OFFICE IN CANADA: Montreal 
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New Equipment and Supplies 


| 


Custom Timing Screw 


Arthur Colton Co., Detroit, Mich., 
has available a custom timing screw 
which will feed round, oval, square 
or rectangular glass bottles on a vari- 
ety of packaging machines. The 
screw picks containers from a con- 
veyor at random, moves them under 
controlled acceleration and speed and 
discharges each container at the re- 
quired spacing for the packaging op- 
eration. 

The screw form matches the speci- 
fic container it will move as well as 
the machine pitch requirements. A 
two-point contact between the screw 
and the container provides maximum 
stability for moving tall, normally un- 
stable containers. Each timing screw 
is made of non-marking, long-wear- 
ing, resin-impregnated linen or cellu- 
lose material and is generated to fit a 
specific container or range of con- 
tainer diameters. New devices can 
be ordered when the container shape 
or size is changed. The screws can 
be used in fillers, cappers, labelers, 
washers, tablet counters, cottoners 
and inspection and banding equip- 
ment. They can also be applied as 
line dividers for line synchronization. 
Normal power takeoff from the pack- 
aging drive works the screws to as- 
sure absolute synchronization with 
the operation being performed. 


Stainless Steel Swing Joints 
OPW-Jordan, Cincinnati, O., has 
available stainless steel swing joints 
for elbows in pipe lines where flexi- 
bility and rigidity are needed. Joints 
are cast in 316 stainless steel and de- 
signed for 1,000 psi service. Tempera- 
ture is determined by O-Ring seal. 
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Available in 114” to 4” 
different styles. 


sizes and 17 


Bottle Inspecting Device 

Vis-O-Lite Corp., East St. Louis, IIL, 
is manufacturing a device for improved 
optical scanning in bottle inspection. 
It is said to feature 100% light pene- 
tration and complete bottle coverage 
by means of a bank of five tiers of 
light behind a luminous screen. — 


Vibration Inducer 
Martin Engineering Co., Neponset, 


Ill., has developed a light weight vibra- 
tion inducer said to operate on 3 cu, ft. 
air per minute (free air at 80 p.s.i.) 
or as little as 5 p.s.i. Vibration is gen- 
erated by rolling ball driven in an orbit 





on replaceable raceways of hardened 
high alloy steel which are precision 
ground. Weight is 4 
bolt used for mounting. 


ounces. Single 


Drying Oven and Kiln Lubricant 

Lubrication Inc., Fort 
Worth, Tex., is producing a lubricant 
said to withstand drying oven and kiln 


Engineers, 


temperatures necessary in manufactur- 
ing glass, ceramics and bricks. 


Carboy Tilter 

Pucel Cleveland, 
O., has developed a carboy roto-tilt 
that lifts and tilts carboys for pouring 
acids, chemicals and other liquids. The 
device can be used with fork trucks, 
chain falls, and hoists. It is 
equipped with ball bearing lifting trol- 
ley, foot plate with serrated cleats, top 
screw adjustment to lock carboy in 
place, and safety screw handle that 
stops and locks trolley at any point 


Enterprises, Inc., 


chains 








on the are for controlled lifting, tilting 
and pouring. The unit weighs less than 
70 pounds and has a 1,000 pound 
capacity. 


Atomizing Nozzle 


Columbus Automatic Lubrication Co , 
Columbus, O., has developed a ne: 
adjustable-discharge atomizing nozzl> 
for spray applications of lubricant: 
adhesives and other liquid coatings 
Quantity of flow and size and shap. 
of spray pattern are adjustable an 
positive shut-off at the nozzle orific: 
insures no-drip operation. Manifok 
type air and liquid connections permi 
nozzle assembly to be removed withou 
hose 
lines. The nozzle is designed for oper 
ation at atomizing pressures from 1 t 
100 psi. A mounting bracket is avail 
able for fixed position installation in 
lubrication applications of molds o1 
dies for ceramics, plastics and other 
materials. 


disturbing nozzle mounting or 


Glass-Ceramic Frit 

Corning Glass Works, Corning, N.Y. 
has developed a high temperature glass- 
ceramic frit for use in stack mount type 
tube construction and seals in magne- 
tron, Klystorn and traveling wave tubes 
where high exhaust bake-out tempera- 
It is said to seal 
in vacuum, air, forming gas and nitro- 


tures are required. 


gen and to possess a sealing and service 
temperature of 750° C. 
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Swivelhead Burner 

Bethlehem Apparatus Co., Inc., 
Hellertown, Pa., is offering a_ gas- 
oxygen burner provided with three 
different fire heads; two round fires 
capable of working 20 to 60 mm and 
10 to 85 mm glass, respectively; and 








me rectangular ribbon-style fire for 
working hard glass up to 60 mm. 

The burner operates on standard fuel 
gases from 14 psi to high pressures. 
It is designed for use in glass shops, 
laboratories and on production oper- 
ations and glass fabrications. 


Electric Furnace Brick 

H. K. Porter Co., Inc. is producing a 
chrome-magnesite chemically bonded 
basic refractory brick for use in electric 
furnaces. A burned chrome-magnesite 


brick CM-30 B is also available. 


Thermocouple Wire 

Pyrometer Company of America, Inc.. 
Penndel, Pa., has developed a mag- 
nesium oxide-packed, metal sheathed 
construction thermocouple wire avail- 
able in seven sizes ranging from 5/16” 
to 1/40” sheath OD. It is said to be 
useful where high temperature, size 
and adaptability are primary factors. 
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CATALOGS RECEIVED 
Electric indicators and controllers. (10 
pages) Bulletin describes d-c millivolt- 
meter and bridge-type controllers, tem- 
perature scanner systems and saturable 
reactor control systems for indication 
and control of temperature and other 
variables. Discussion of typical meas- 
urement applications, principles of op- 
eration, control forms, specifications 
and scale ranges available. 


GENERAL ELECTRIC CO., Schenec- 
tady, N.Y. 


Variable-speed mechanical motodrives. 
(96 pages) Photos and drawings of 
styles, modifications and accessories 
available in complete line of Reeves 
Motodrives. features, 
specifications, speed and rating tables. 
REEVES PULLEY DIVISION, RELI- 


ANCE ELECTRIC AND ENGINEER- 
ING CO., Columbus, Ind. 


Construction 


Vibratory feeders. (6 pages) Charts 
and photos of V3B and MV3B line of 
a.c. light and medium duty vibratory 
feeders. Various uses of the equipment 
are listed, 


ERIEZ MFG. CO., Erie, Pa. 


Instruments. (8 pages) Seven section 
illustrated catalog describing Hays in- 
struments. Listed according to five 
major process variables; pressure, flow, 
temperature, level and gas analysis. 
Complete description and specifications 
of each instrument are given. 


THE HAYS CORP., Michigan City, Ind. 


Refractories. (2 bulletins) Basic tech- 
nical data given in bulletins on mortar 
and castables. Bulletin 72 contains 
information on a dry, air setting chrome 
ore castable refractory and bulletin 73 
lists data on chrome base, air setting 
refractory bonding mortar. 


H. K. PORTER CO., INC., Pittsburgh, 


Pa. 


Voltage regulators. (60 pages) De- 
scription. application, selection, weights, 
dimensions and connection diagrams of 
dry and liquid filled voltage regulators 
of 60 and 400 cycles. 


GENERAL ELECTRIC CO., Pittsfield, 
Mass. 


Thermocouples. (52 pages) Lists and 
describes standard assemblies in pro- 
tecting tubes and wells for general ap- 
specialized thermocouples 
and assemblies for laboratory and in- 


plications; 


dustrial applications; and a line of bare 





and insulated thermocouple wires, re- 
placement elements, ceramic insulators, 
metal and ceramic protecting tubes, 
wells, terminal heads and _ extension 
leadwires. Recommendations given on 
the choice and use of thermocouples 
and assemblies and on the limitations 
of protecting tube and well materials. 


LEEDS & NORTHRUP CO., Philadel- 
phia, Pa. 


Heavy-duty counters. (4 pages) Illus- 
trated. Bulletin describes line of heavy- 
duty counters for indication, recording, 
and automatic regulation of material 
flow. Five basic types of mechanically 
actuated counters are listed including 
variations. Four basic types of elec- 
trically impulsed counters for remote 
indication and control are described 
with their modifications. 


RICHARDSON SCALE CO., Clifton, 
N.J. 


Radiation pyrometry. (29 pages) Radia- 
matic catalog describes theory and 
fundamentals of radiation pyrometry 
and function, construction, and appli- 
cation of radiamatic pyrometers. Sec- 
tion on choosing proper radiation de- 
tector is included. 


MINNEAPOLIS-HONEYWELL REGU- 
LATOR CO., Philadelphia, Pa. 


Contra-rotating centrifugal impact mill. 
(4 pages) Illustrated. Description and 
figures on wear resistance; motor, rotor 
and installation specifications; and in- 
formation on applications for ceramics, 
minerals and basic chemicals. 


SAFETY INDUSTRIES, New Haven, 
Conn. 


Portable blower-vacuum cleaners. (4 
pages) Illustrated. Describes line of 
blower-vacuum cleaners including heavy 
duty tank-type model, drum conversion 
unit for wet or dry pickup, and canister 
type for dry pickup. Lists 80 cleaning 
attachments. 


ACE-SYCAMORE, Sycamore, Ill. 
Furnace and kiln instruments. (3 
pages) Bulletin DMO54 gives diagram 
of typical tunnel kiln instrumentation 
and lists company’s line of instrumenta- 
tion for furnace and kiln applications. 
Includes pyrometers in controlling, 
recording and indicating models; draft 
controllers and recorders and thermo- 
couple and radiation-sensing units. Re- 
ferences given for complete information 
on system components. 


THE BRISTOL CO., Waterbury, Conn. 
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Glass Through the Ages, by E. Barrington Haynes 
(Revised Edition, 1959). Penguin Books Inc., soft cover; 
$1.75. 

This is a new and revised edition of the original book 
which has been out of print for some time. 

After an introductory pilgrimage through history, 
glancing at the glass makers of Egypt, Syria, and Rome. 
the book discusses the glass and glass makers of the later 
Western and Byzantine Empires; the Islamic countries; 
Venice; and Western Europe, particularly Germany, the 
Low Countries, France, and England. 

Processes of glass decoration are explained, along with 
a description in greater detail of the glass making of 
England before and during the Stuart and Manoverian 
periods, with special chapters on Jacobite glass, and 
Commemorative glass. 

The second part of the book is devoted to a detailed 
description of English Eighteenth-century glasses with 
sketches and details of their nomenclature and classifica- 











As a special service to readers of THE GLASS 
INDUSTRY, a Book Department has been estab- 
lished. You may now order all technical books 
on glass and related fields by writing to: 


BOOK DEPARTMENT 
THE GLASS INDUSTRY 


55 West 42nd Street 
New York 36, N. Y. 


Glass Engineering Handbook . . .$10.00 
By E. B. Shand 


Modern Glass Practice ........ 7.00 
By S. R. Scholes 
Properties of Glass .......... 16.50 


(Second Edition) 
By George W. Morey 


Proceedings of the 4th International 
Commission on Glass 


8.00 


Please add 20 cents for each book ordered, to cover postage and handling. 
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tion. A special feature is the 960 page section of plates, 


depicting many glasses from the fifth century B.C. to the 
present time. 


Testing of Glass Volumetric Apparatus, National 
Bureau of Standards Circular 602, by J. C. Hughes, 14 
pages, (1959). 20 cents. Supersedes Circular 434. Order 
from the Superintendent of Documents, U.S. Government 
Printing Office, Washington 25, D.C. 

Specifications contained in this publication are meant 
to encourage high quality in the manufacture, and ac- 
curacy in the use of precision glass apparatus for meas- 
uring volume. Methods of calibrating and using such 
equipment are described, as well as the tests performed 
by the Bureau and procedures for submitting instruments 
for test. The information applies to burets, pipets, and 
other precisions grade apparatus. 


Rare Earth Handbook (1959) ; published by the Rare 
Earth Research Group, Battelle Memorial Institute. 214 
pages; $10. 

Some of the information in the handbook has appeared 
in recent technical papers; however, publication of the 
handbook itself was prompted by the many requests re- 
ceived for data on rare earth materials. 

Information in the book includes the most recently 


| available data on the physical, crystal, chemical, me- 


chanical, electrical, magnetic, nuclear, and thermody- 
namic properties of each of the 15 rare earth metals, as 
well as for yttrium, a metal closely associated in nature 
with rare earths. 

The Handbook also includes a 114-item reference list 
of leading sources of information on rare earths. 


Nomenclature of Inorganic Chemistry — 1957 
(published in 1959); presented to THE GLASS IN- 
DUSTRY by Alexander Silverman. Written in English 
and French. 

The Rules of nomenclature expressed in the book rep- 
resent the opinion of the Commission on the Nomen- 


| clature of Inorganic Chemistry of the International Union 


of Pure and Applied Chemistry. 
The Commission was originally formed in 1921. Be- 


| tween that year and 1938, the group held numerous 


meetings, which culminated in the first draft of these 
Rules. They were published in 1940, owing to the Second 
World War, without outside discussion, 

In 1947, at the International Union of Chemistry, a 


| thorough revision was undertaken, known as the “1940 


| Rules.” 


Following a meeting in Stockholm in 1958, and after 


| much discussion, they were completely rewritten and 


(Continued on page 556) 
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EXISTING LEHR 


Without 
Increasing its length 


How? By simply installing a Selas Duradiant® Roof Panel 
into the preheat section of your existing annealing or deco- 
rating lehr. Output is significantly increased . . without 
adding so much as an inch to the length of the lehr. A 
recent installation increased production rate by 50%! 

By heating the ware directly —from the top of the lehr, 
instead of overheating the conveyor from below — the Selas 
principle of direct-gas-fired, radiant-booster heating im- 
proves the performance of your existing lehr in other 
ways, too: 

¢ Improves uniformity of anneal . . minimizes ware 

breakage. 

¢ Increases conveyor belt life. 

* Saves valuable floor space. 

* Permits wider variety of ware to be annealed in your 

existing lehr. 

At your convenience . . without cost or obligation to 
you . . a Selas field engineer would welcome the opportunity 
to show you how Duradiant Roof Panels can be adapted to 
your glass annealing and decorating requirements. For this 
personal service — or a copy of our new Bulletin 1210 “Proc- 
essing Glass with Selas Gradiation® Heating”—write to stalled into preheat section of a conventional 
Mr. C. P. Mann, Manager, Oven, Dryer and Lehr Division, lehr, increased ware production rate by more 
Selas Corporation of America, Dresher, Pa. than 50%. 


Selas Duradiant Roof Panel, only 2 ft. long, in- 


Duradiant and Gradiation are registered trade names of Selas Corporation of America 


4% ¢ i A % eS and eg ede Precessing C ngineers 


CORPORATION OF AMERICA DEVE PMENT - DESIGN - ae i U TIO 
DRESHER PENNSYLVANIA : 9 oe cons g 


OCTOBER, 1959 





Glass Division 
(Continued from page 528) 


Amish market where the guests may buy cider made in 
an eighteenth century press, fresh bread baked in an 
outdoor oven or some of the Dutch specialties such as 
schnitz un gnepp or sugar crumb cake. A luncheon 
featuring Pennsylvania Dutch dishes, a bridge and can- 
asta party, a golf tournament and a women’s shuffleboard 
contest are also part of the program. 

Members of the Committee are Mrs. Clarence L. Bab- 
cock, Mrs. Frank R. Bacon, Mrs. Fred L. Bishop, Mrs. 
Charles A. Bradley, Jr., Mrs. Charles L. Cruikshank, Mrs. 
John C. Denison, Jr., Mrs. Charles H. Greene, Mrs. 
Charles E. Gum, Mrs. Joseph C. Keaney, Jr., Mrs. Victor 
V. Kelsey, Mrs. Howard R. Lillie, Mrs. William H. Man- 
ring, Mrs. Frank H. Preston, Mrs. Victor H. Remington, 
Mrs. A. C. Siefert, Mrs. Dudley C. Smith and Mrs. Julius 
J. Torok. 


Polariscopic Examination of Glass Containers 


(Continued from page 529) 


converge on and displace the last remaining light areas 
in the sidewalls. It may be necessary to rotate the con- 
tainer about its own axis to determine the area of maxi- 
mum birefringence. The degrees of rotation of the analy- 
zer are converted to temper number by the tabulation in 
Paragraph 7 (a). 








helping the 
glass industry 
produce better 
glass with 
better silica 
products... 


SANDS 


Headquarters for highest 
purity and greatest uni- 
formity in Silica. 


OTTAWA 


SILICA COMPANY 
99.89% PURE PLANTS LOCATED IN 


BY ACTUAL LABORATORY TEST OTTAWA, ILL. & ROCKWOOD, MICH. 
SERVING THE FOUNDRY, GLASS AND CERAMIC INDUSTRIES FOR OVER 50 YEARS 























7. (d) Examination of Colored Ware. \n determining 
the temper number of colored containers, the procedure 
shall be the same as in flint ware. It is more difficult to 
distinguish the end point in colored ware, particularly 
the darker colors, because of the absence of the char- 
acteristic blue and brown and also because of the lower 
level of light intensity. In dark samples the most accurate 
indication of the end point is obtained by averaging the 
rotation necessary to displace the light area with dark 
and the total rotation necessary to just make the light 
area reappear. 


Report 


8. The report shall include the temper number or analyze: 
rotation obtained for each container. 


Historical Development 


Although strain in glass is an old subject, there are a 
few recent dates which stand out prominently beginning 
with 1936 when Polaroid was first made available as a 
commercial product. Many uses were immediately de- 
veloped in the glass industry. Polaroid introduced the 
possibility of having efficient glass inspection Polariscopes 
of large aperture. 

Within a few months, the Glass Container Association 
(now known as the Glass Container Manufacturers Insti- 
tute) appointed a committee to meet with a group from 
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the Polaroid Corporation to decide on a generally ac- 
ceptable Polariscope for manufacturers of glass con- 
tainers 

Members of the committee appointed by G. C. A. were 
J. L. Bacon, Whitall-Tatum Company; U. E. Bowes, 
Owens-Illinois Glass Company; F. C. Flint, Hazel-Atlas 
Glass Company; E. O. Hiller, Hartford-Empire Company ; 
WW. R. Lester, Maryland Glass Corporation; and F. W. 
Preston and L. G. Ghering, Preston Laboratories. 

The Polaroid Corporation group included E. H. Land, 
?. T. Kriebel, and C. D. West. 

Between these two groups, Model #110 Polariscope, 
vhich is now so well known in industry, was designed. 

n the more than twenty years that have gone by, several 
housand of these units have gone into various divisions 
f the glass industry. 

Also, in 1936, three men (Richardson of Westinghouse, 
spencer of General Electric and Grey of Electrical Test- 
ng Laboratory) acting as a group, decided to take some 
wction to standardize the retardation of the sensitive tint 
late. Sensitive tint plates had been used for many years 
ior to 1936, but there was no consistency in the re- 
‘ardation requirement. 

In this country, tint plates tended toward lower retar- 
dations (around 542 millimicrons in the first order), 
while in England and parts of Europe retardations of 
much higher levels (about 595 millimicrons) were being 
used. There were gradations between the high levels and 
the low levels, with many of the tint plates having a re- 
tardation of 565 millimicrons, in the first order. 


How well do you 


SHOWN HERE IS A SAMPLE OF: 
[_] 1. Fiber-glass upholstery cover 
[] 2. Optical screen 
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This group of investigators set up a Polariscope in 
which various sensitive tint plates were interchangeable. 
They had many pairs of eyes view a strained glass speci- 
men through the different plates in order to determine 
the best retardation. 

The answer seemed to be 565 millimicrons and, in time, 
this retardation became the accepted standard. All of 
this was for qualitative viewing of strain, but mere view- 
ing of strain in characteristic colors for tension and com- 
pression did not give much information to the manufac- 
turer of glass containers, Any attempt to estimate the 
amount of strain by color could be highly inaccurate and 
could result in misleading information. 

In 1937, therefore, G. C. A. assigned Hartford-Empire 
the task of working out some method by which the manu- 
facturer of glass containers could not only see the strain 
in glass, but could also measure that strain. The obvi- 
ous method was through the use of a Babinet compen- 
sator, or a petrographic microscope. Many manufac- 
turers of glassware who did not have a_ petrographic 
microscope at that time, increased their laboratory equip- 
ment with this unit. However, something more practical 
was required because the petrographic microscope is a 
costly instrument and is an apparatus which does not fit 
into the environment of the shop floor. 

In 1938, Hartford-Empire had made a quantity of 
glass discs, in sets of five. These were referred to as 
G.C. A. Annealing Standards and were distributed by 
the Association to its various members. 

This was really the first step, production-wise, in achiev- 
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[_] 3. Plastic interlayer for safety glass 
[_] 4. Fine glass screen 


This tiny screen of glass, shown against a micro- 
photograph of itself, contains 200,000 accurately 
spaced holes (compare size with thumbtacks at 
right). So check No. 4. An outgrowth of the 
development of Photosensitive glass by Corning 
Glass Works, such screens can be cut and formed 
with photographic precision, have been made 
with as many as a million holes per square inch. 
In nearly 70 years as a supplier of Soda Ash to 
the glass industry, Wyandotte has witnessed 
fabulous advances in glass technology. Today, 
as in the past, Wyandotte is a working partner 
supplying technical assistance and raw-material 
chemicals to those great companies marking 
milestones in glass progress. 
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ing a measurement of strain in glass, and it was a good 


start. In this article, it is necessary only to mention 
that the measurement of the strain in each of these an- 
nealing standard discs was made on a Goranson-Adams 
Polarimeter. The first description of this Polarimeter was 
published in the October, 1933, issue of the Journal o/ 
the Franklin Institute. In subsequent years, Corning 
Glass Works made for their own use a device which ihey 
referred to as the “Friedel Eyepiece.” This was a Goran- 
son-Adams Polarimeter and was used throughout their 
organization as a means of accurately measuring strain 
in glass. 
The optical system in the Goranson-Adams Polarimeter 
consists of: ; 
a. A fixed polarizer. 
b. A specimen with one of its principal directions at 45 
to the vibration direction of the polarizer. 
c. A fixed quarter wave plate with one of its principal 
directions parallel to the vibration direction of the 


polarizer. 
d. The rotating analyzer. 


The rotation of the analyzer to extinction determines 
the path difference of the specimen. With white light, 
the rotation through 180° is equivalent about 3.14 milli- 
microns per degree. 

Developing this optical arrangement into a Polarimeter, 
the instrument will measure the effect of residual anneal- 
ing stress on transmitted polarized light with far greater 
sensitivity than is possible through other means such as 
petrographic microscope in combination with a quartz 
wedge or a Babinet compensator. The basic principle of 
this type of Polarimeter affords a simple, yet extremely 
accurate means of measuring birefringence, the precision 
depending only upon the fineness of the divided circle. 


New Books 
(Continued from page 552) 


issued in English and French, official languages of the 
Union. These were known as the “Tentative Rules for 
Inorganic Chemical Nomenclature.” 

The Tentative Rules were, during that time, studied 
by the various National Organizations; comments and 
criticisms of many groups and of private individuals 
were received and considered in Zurich, Switzerland, in 
1955; in Reading, England, in 1956; and in Paris, 
France, in 1957. 

In the present work, it has been the Commission’s aim 
to produce Rules which lead to clear and acceptable 
names for as many inorganic compounds as possible. 
During the preparation, it became obvious that different 
users may require the name of a compound to fulfill 
different objects, and therefore compromises were proven 
necessary in order to formulate Rules of the most general 
utility. 


1959 Leahy’s Hotel-Motel Guide and Travel Atlas 
(84th Edition); 12” x 16” page size. $6.00. 

This book presents the most complete and accurate 
record of traveling facilities in North America; it is an 
all-inclusive roster of hotels and motels; up-to-date road 
maps of each state; bus lines; air lines; and railroad 
distances. 

It is an indispensable addition to the company library, 
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as this book is probably the only publication which con- 
tains so much useful related travel information. 


Research Digest 
(Continued from page 547) 


etching treatment shows no surface features of this kind. 

The effect of EDTA is undoubtedly to sequester alu- 
minum, magnesium, and calcium ions in the form of sol- 
uble complexes, thereby nullifying the protective action 
which these ions normally exhibit. In the presence of 
EDTA, the solution rate of the glass might be expected io 
approach that of a glass formulated without protective 
cations. The continuous increase of the rate of attack 
with increasing pH reflects the increasing concentration 
of the ONa~ group, which is the entity responsible for the 
ultimate depolymerization of the silica skeleton. 

Catechol, on the other hand, is sterically adapted io 
react with the silicon ion itself. In the ionized state, 
catechol furnishes a pair of singly charged oxygen anions 
in sufficiently close proximity to each other that both 
ions can enter the first coordination sphere of the silicon 
ion without strain. The extra stability conferred by ihe 
chelated structure has the effect of weakening the oxygen 
bridges which bind the surface silicon ions to the under- 
lying silica network. The result is an increase in the 
rate at which silicon atoms are released from the net- 
work, observed experimentally as an increase in the rate 
of chemical attack. 

The reaction mechanism proposed permits a reasonable 
interpretation of the influence of pH. As pH increases 
on the basic side of neutrality, the concentration of ion- 
ized catechol increases: 

C.H,(OH). + 20H- = C,H.0.*- + 2H:0 
As a result of the buffering action of the weakly acid 
catechol, the concentration of ionized catechol increases 
much more rapidly than that of OH- up to about pH= 10. 
At this point, the ionization of catechol is essentially 
complete, and the glass-attack rate is at a maximum. At 
still higher values of pH, however, the mass action of 
OH- increasingly inhibits the formation of the surface 
complex according to the equation and the attack rate 
returns toward that which is characteristic of alkali alone. 

The maximum attack rate observed in these experi- 
ments is still approximately a factor of ten below that 
observed at room temperature with 1 M NH,FHF (200 
fringes per hour). When the comparison is made at ihe 
same temperature, the disparity becomes a factor of 3000. 
It is evident that the glass-dissolving action of bifluorides 
is still unique, and will probably remain thus, Fluoride 
ion is the only negative species small enough to coor- 
dinate with silicon ion in such a way as to improve the 
charge screening of that ion significantly beyond that 
which it enjoys in tetrahedral coordination with oxygen. 


Adhesion to Glass 
(Continued from page 527) 


ingress of moisture because of its deleterious effect on 
their strength, and the resin must also prevent fiber 
displacement with its accompanying reduction of mechan- 
ical properties of the laminate. (Continued on page 558) 
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(Continued from page 556) ’ 

For this reason, early in our research program on re- 
inforced plastics several methods to measure the strength 
of glass-resin joints were developed.*® These all involved 
a single element of glass, in rod or filament form, sur- 
rounded by a matrix of cast resin, either epoxy or poly- 
ester. A number of interesting conclusions derived from 
the experiments in this area: 


1. A polyester-glass joint breaks smoothly at the inter- 
face, at stress levels far below the cohesive strengths 
of either of its components. 

2. After fracture at the interface, a polyester-glass joint 
remains capable of sustaining an appreciable load, 
the magnitude of which is 70-90 per cent of its maxi- 
mum fracture load. ‘ 

3. In the failure of epoxy-glass joints, cohesive failures 
occur at stress levels comparable to the strengths of 
the two components, with much mutual transfer of 
materials across highly irregular fracture planes. 

4. The apparent strength of a glass-resin joint is influ- 

enced by the residual interfacial pressure which arises 

from the differential thermal shrinkage of the system 
upon cooling from the resin curing temperature. 

No effect of glass surface finish treatment on joint 

strength was observed unless contaminants similar to 

parting agents were used. These obviously gave very 
poor joints. 


uw 


The consistently interfacial character of polyester-glass 
breaks suggests the presence of a layer of weak material 
in this region of such joints. It will be recalled that 
glass surfaces are highly hygroscopic and are usually 
covered with an adsorbed, or chemisorbed, layer of 
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water. Further, it is known that the polymerization of 
polyester resins of the type which were used in the tests 
is seriously impeded or retarded by the presence of mois. 
ture, resulting in material of inferior physical and me- 
chanical properties. 

This is not the case with epoxy resins. A reasonable 
explanation of the weakness of polyester-glass joints, 
therefore, postulates that the water on the glass surface 
locally contaminates the polyester reaction resulting in a 
thin layer of weak resin near the interface, creating the 
impression of a poor adhesive action between the two 
elements in the system. 

The coefficient of thermal expansion of conventional 
laminating resins is approximately 15-20 times grea er 
than that of the glass filaments with which they are used. 
Since most of these resins are cured at elevated iempe-a- 
tures, the curing sets up appreciable pressures at ihe 
glass-resin interfaces, as the resin thermally shrinks ai a 
greater rate than does the glass. 

At room temperature, pressures of the order of 20(0- 
3000 psi are not uncommon, and if excessive tempe: a- 
tures and cooling rates are encountered, extensive cra k- 
ing of the resin may take place.* It is this interfac al 
pressure phenomenon which is responsible for the loed- 
carrying ability of polyester-glass joints after fracture 
has occurred, and no doubt it also figures importantly in 
the observed effects of various curing conditions on i ie 
mechanical properties of fibrous glass laminates. 

Indeed, work presently in progress indicates that ire 
measured glass-resin joint strength is a direct function 
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2 Improved Glass Polishing Oxides 














ot the residual interfacial pressure, again suggesting the 
importance of the term s in Equation (1). In this work 
it has been found that the joint strength increases with 
increasing cure temperature (Fig. 2). It is also known 
that the interfacial pressure increases with cure iemper- 
ature. 

lt might be concluded, then, that laminates cured at 
higher temperatures would be superior; in some respects 
and within certain limits, this is true, as shown in Fig. 3 
which presents moisture absorption of a polyester-glass 
fabric laminate as a function of post-cure temperature, 
a‘ter room temperature polymerization of the resin has 
boven carried out. 

If conversion of the liquid resin to its solid state is 
cone too rapidly by the use of high temperatures, how- 
ever, axial buckling of the glass filaments may occur, 
s ace the resin shrinkage upon cooling takes place axially 
2 ong the fiber, as well as radially. Figure 4 shows two 
such fibers (0.001 and 0.0004 inch diameters) in a 
::atrix of cured polyester resin viewed under slightly 
«-ossed Polaroid plates to enhance the visual effect. If 
iis helical buckling of fibers occurs to any appreciable 
«<tent in a laminate, a marked diminution of mechan- 
:-al properties will result. 

Another subject of some interest in the discussion of 

‘sin adhesion to glass fibers has to do with surface 

eatment techniques or finishes which are applied to 
ie fibers to promote better bonding. These finishes are 
tirly complex molecules, the inorganic end of which is 
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designed to combine chemically with the glass surface 
while the other, organic, end is available for primary 
valence bonding with the polymerizing resin surrounding 
the fibers. 

In commercial practice, the finishes are deposited on 
the glass from solutions employing either water or or- 
ganic liquids as the carrier. When used on fiber glass 
fabrics subsequently made into laminates, the finishes 
are unquestionably effective in improving the mechanical 
properties of such products and in promoting the reten- 
tion of these properties after exposure to moisture ior 
prolonged periods, a common index of laminate quality. 
This appears to contradict directly our experiences in 
glass-resin joint strength measurements, mentioned ear- 
lier, where no measurable effect on the strength could be 
found deriving from various treating agents. 

It is well to recall, at this point, however, several widely 
accepted aspects of laminating resin behavior. In the 
curing of epoxies against practically any containing sur- 
face, the use of a film type parting agent is mandatory io 
make possible removal of the polymerized resin. If a 
parting agent is not used, the joint between resin and 
container must be literally broken to separate the two, 
and recognizably cohesive failures of the resin and con- 
tainer always occur. This is surely the case with glass 
containers. Our experiments with the glass rods and 


filaments surrounded by epoxy resin behaved similarly: 
cohesive fractures throughout. Under such circumstances 
of 100 per cent joint efficiency, the use of a glass surface 
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finishing agent is unnecessary; the bond is already io- 
tally effective. 

Almost the opposite is true of polyester resin. 
volumetric shrinkage associated with its polymerization, 
and its lack of adhesion to glass containers for reasons 
previously hypothesized, combine to make it an essentially 


The 


self-parting system. Polyester castings usually come 
free of the glass container quite readily with very little 
evidence of adhesion. Again this is consistent with our 
joint strength experiments wherein the polyester always 
breaks cleanly from the glass at low stress levels with 
no apparent material transfer. This suggests that ihe 
finished glass is about as completely covered with mois- 
ture on its surface as the unfinished, and in both cases 
the polyester polymerization is there inhibited. 

The apparent contradiction between the beneficial ef- 
fects of finishes with laminates on the one hand, and 
their lack of effect in the glass-resin joint strength tests 
on the other, has a rather simple explanation, we believe. 
The mechanical properties of a fiber glass-resin laminate 
are very sensitive to the presence of voids in the structure 
which can arise from a failure of the liquid resin to pene- 
trate completely the interstices of the yarns and wet out 
the individual filaments. There is considerable evidence 
that the finishes actually function primarily as wetting 
agents, facilitating this encapsulation of the filaments by 
the viscous liquid, thus providing a more void-free lam- 
inate. 

Under these circumstances laminate properties are 
enhanced, though no specific glass-resin adhesion effect 
occurs. In certain techniques of laminate fabrication 
where filaments are individually and completely coated 
by being drawn through a bath of the liquid resin, ex- 
cellent quality products result without the use of any 
finishing agent at all—further support for the above 
reasoning. 
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Waste Heat Boilers 
(Continued from page 537) 


losses of a boiler plant, with its considerably lower wall 
temperatures in contrast to air-preheaters, is also con- 
siderably lower. 

Other constructions are shown in Figs. 10 and 11. 

As already mentioned, one comes necessarily, in the 
construction of a melter for waste heat boiler operation, 
to a construction of the type of furnace which is not 
heated with a few large burners, but with a large number 
of smaller burners, like the Unit Melter. 

The joining of such boiler equipment to this type of 
furnace is possible in the following manner (see Fig. 12) : 
a. As a two-part boiler and a “doghouse” for smaller fur- 

naces, the most robust solution, but not the cheapest. 
b. As a one-part boiler in which the hot exhaust leads to 
the boiler standing at the side. 


c. With wider furnaces, the hot exhaust extends from the 
end wall between the two “doghouses.” 


A drawing off of the flue gases through the dome ap- 
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ASTM Bulletin 235, p. 


Shrinkage 


pears, for technical reasons, as impractical. 

Figure 12 illustrates the arrangement of waste heat 
boilers on Unit Melters. 

The operating experience gained at “Schauenstein” 
West Germany, during three years operation of a waste 
heat plant (units connected behind a Unit Melter) indi- 
cates there are no objections to date. 

In conclusion it may be said that the operation of waste 
heat boilers behind glass melting furnaces of suitable 
construction is possible without difficulties. The econ- 


omical result is shown in the West German power costs, 


The amount of steam produced by a waste heat boiler on 
a 8’ x 36’ Unit Melter yields a production of current in 
a modern turbine of about 500 to 600 kilowatts (Fig. 13). 


High-Temperature Alloys 
(Continued from page 531) 


made through the vacuum lock and immediately there- 
after the highly reactive elements like aluminum, titaniun:, 
zirconium, and boron are added. 

The bath is mixed, final chemical corrections are made, 
temperature is regulated, and the heat is poured into the 
ingot molds. 


Temperature Measurement 


The temperature is controlled throughout the melting 
process by an optical pyrometer. Since there is no slag, 
or scum riding on top of the vacuum melt, this is a 
reliable method. Temperature just before pour is taken 
with a platinum dip thermocouple 

Ingots are allowed to solidify in the tank which is 
then opened to air. The molds are removed, and the 
furnace vacuum cleaned. 


Hot Working 


The ingots are worked down into rod, sheet and bar 
on heavy conventional rolling equipment. Forging tem- 
peratures are high, reductions are small and _ highly 
controlled, and the working range is narrow, seldom 
exceeding 150°C difference from furnace to finishing 
temperature. After the alloy has been completely wrought 
some cold work can be done as long as the work is 
annealed frequently. All products are either pickled or 
centreless ground to facilitate inspection. 


Quality Control 


Chemistry. Both the chemical composition of the heat 
and the degree of mix are checked from beginning to 
end of the heat by analyzing samples from the first and 
last ingots poured. Gas analyses are frequently run on 
raw materials and on the final product. 

Microscopy. Heats are checked regularly (Fig. 4) for 
non-metallic inclusions. Grain size and distribution is 
measured on the same instruments. Conventional air 
melting yardsticks of cleanliness such as the JK rating 
set up by the American Society for Testing Materials 
are rather coarse for vacuum-melted alloys, and a new 
scale has been devised by running 4, %, 34, 1, 1%4 
and 114 instead of 1, 2, 3, 4, 5. All acceptable inclusions 
are in the thin series. 


Magnetic Particle Inspection. In carefully made 
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vacuum induction melted alloys there are no‘ indications. 

Reflectoscope. Bars and forgings are sonic tested by 
contact and immersion techniques. 

Visual Examination. Ground and pickled surfaces are 
100 per cent visually inspected and small discontinuities 
removed by hand grinding or buffing. In Fig. 5 an in- 
spector is examining bar ends for segregation at a 
magnification of 5X. 

Mechanical Testing. Every heat is checked at least 
once (Fig. 6). Even though the application does not call 
for a stress-rupture limiting requirement the heat is tested 
in stress-rupture in order to insure that the alloy repre- 
sents standard quality. 


Inventions and Inventors 

(Continued from page 544) 

strong glassformers well known in this art are boron 
oxide, silicon dioxide, phosphorous pentoxide, and ger- 
manium oxide, These glassformers do not exceed a 
total of 10%, and preferably do not exceed a total of 
5% by weight of the total glass composition. Although 
not necessary ingredients, strong glassforming oxides 
impart desired improvement in properties to these glasses 
when present in small amounts. From the above table 
it will be noted that if no titanium dioxide is present in 
the glass compositions, the total amount of BisO; will 
be at least approximately 80% by weight of the total 
glass composition. 
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Phone—GArfield 1-3272 
101 FERRY STREET « 
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WALSH REFRACTORIES CORP. 


Glass Wool and Fiber 


Manufacture of foamed latex sponge containing glass 
fibers. Patent No. 2,809,173. Filed April 21, 1953. Is. 
sued October 8, 1957. No drawings. Assigned to United 
States Rubber Company by Paul Dereniuk. 

It has been found that if the glass fibers are slurried 
in water with a cationic surface-active agent, a uniform 
dispersion of discrete glass fibers results. This slurry 
may readily be mixed with the liquid latex before 
foaming, or with the frothed latex, to give a final sponze 
rubber product in which the individual glass fibers are 
uniformly dispersed without agglomeration or nodu- 
lation. 

In carrying out the invention, the glass fibers previously 
slurried in water with a cationic surface-active agent ave 
mixed with the latex containing a conventional soap (.1- 
kali salt of a soap-forming monocarboxylic acid) or 
other anionic surface-active foaming agent before or <f- 
ter whipping the latex into a foam of the desired density. 
A gelling agent, such as 0.5 to 4 parts of sodium silic >- 
fluoride per 100 parts of rubber, of the latex is usual y 
mixed into the foam. The foam is shaped, as by pouring 
in molds, and the shaped foam is permitted to gel. Tle 
gelled foam is vulcanized to sponge rubber. 

The latex for preparing sponge rubber according to 
the present invention may be a natural rubber latex, cr 
a conjugated diene polymer synthetic rubber latex, cr 
mixtures of any of the same. 

There were 8 claims and the following references cited 
in this patent. 


United States Patents 
2,261,439, Kelly, Nov. 4, 1941; 2,321,111, Stam- 
| berger, June 8, 1943; 2,419,512, Vesce, Apr. 22, 1947; 
2,444,869, Clayton et al., July 6, 1948; and 2,498,785, 
Bennett et al., Feb. 28, 1950. 


Foreign Patent 
500,340, Canada, Mar. 2, 1954. 
Other References 
Blow: Jour. Soc. Chem. Ind. (Transactions), 1938, 
| volume 57, pp. 116-24. 


Bennett: Concise Chemical and Technical Dictionary, 
| page 275. 


‘Sheet and Plate Glass 


| Apparatus for surfacing glass. Patent No. 2,875,557. 
Filed August 12, 1955. Issued March 3, 1959. No sheets 
of drawings; none reproduced. Assigned to ST Anonyme 
| des Manufactures des Glaces et Produits Chimiques de 
ST-Gobain Channy et Cirey by Pierre René Heymés. 
The invention relates to an apparatus for grinding o1 
polishing glass sheets or the like materials by surfacing 
tools moving in contact with the surface to be worked. 
The surfacing tool acts as a connecting rod driven at 
two points by elements which impart a circular trans 
latory motion, one of these elements being rigidly con 
nected to the surfacing tool and the other being con 
/nected through an elastic plastic joint so as to insure 
the synchronism of the rotation of the rotating elements. 
while allowing for longitudinal displacements caused by 


ST. LOUIS 7, MissouR! the expansion of the surfacing tool. It should be noted that 
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only longitudinal displacements of the tool are possible, 
the tool being, as a mater of fact, laterally maintained in 
the grooves of the casing, the latter being itself always 
guided by the head. Consequently, the casing follows 
exactly the motion of this head, which opposes all lateral 
displacement of the surfacing tool relatively to its median 
line. 

The movements of the surfacing tools to and from the 
glass sheet are imparted by sleeves slidable in the frame 
of the apparatus, by pivoted arms, the arms being driven 
by a common central piece displaceable perpendicularly 
to the glass sheet. The central piece moves along a worm 
rev lvable about its axis and fixed to the frame of ihe 
ap} aratus. 

V'ressure is exerted on the surfacing tool by a fluid 
pu:ing on discs moving with the sleeves inside cylin- 
drical apertures of the frame. 


= 


(ireular translatory motions of the surfacing tool may 
be mparted by the rotation inside each sleeve of a driv- 
ing member provided wiih a recess whose axis is eccentric 
rel. tively to the axis of rotation of the driving member. 
A iriven element connected with the surfacing tool hav- 
ing an axis coinciding with the axis of the recess is 
mc inted in the recess. 
here were 15 claims and the following references 
1 in this patent. 


cl 


United States Patents 
.705,918, Harrington, Mar. 19, 1929; 1,729,498, Wal- 
dron, Sept. 24, 1929; 1,783,960, Fox, Dec. 9, 1930; 
1,°62,767, Crowley, June 12, 1934; 2,241,351, Indge et 
al. May 6, 1941; 2,320,377, Mueller, June 1, 1943; 
2,12,141, Ford, Dec. 3, 1946; 2,673,423, Hoyet, Mar. 
30. 1954; and 2,690,034, Laverdisse, Sept. 28, 1954. 


Nickel and Cobalt Films 
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(Continued from page 533) 


lable 5 indicates that 50 grams per liter and 100 grams 
per liter of sodium hydroxyacetate give the highest rates 
of deposition, respectively, for the nickel sulphate and 
nickel chloride solutions. The concentrations of the other 


components may vary considerably. The nickel content | 


Table 4 


EFFECT OF ACETATE CONCENTRATION 
ON RATE OF DEPOSITION 





Acetate Thickness of deposit 
Radical in 1 hour 
Grams 
Bath composition 1 Liter Inches x 10-* Millimeter 
Nickel sulphate, 2.0 75 0.02 
35 grams 1 liter 4.3 10.0 .025 
Sodium hypophosphite 6.5 4.0 01 
10 grams 1 liter 
Nickel chloride, 30 1.0 2.0 .005 
grams 1 liter, 25 6.0 .015 
Sodium hypothos- 6.5 1.0 .0026 
phite 10 grams 20.0 0.6 .0016 
1 liter 


may vary from 3 to 59 grams per liter without appre- 
ciably altering the rate of deposition, but with a nickel 
content of 100 grams per liter, the rate of deposition is 
somewhat decreased. (Continued on page 564) 
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(Continued from page 563) 
Sodium hydroxyacetate salt is not commercially avail- 
able. It can be made by neutralizing hydroxy-acetic acid 


as a 70 per cent solution with sodium hydroxide. The 
sodium salt need not be isolated for the present purposes. 
Table 5 


EFFECT OF CONCENTRATION OF HYDROXY- 
ACETATE ON RATE OF DEPOSITION 


Sodium 
hydroxy- Thickness of deposit 
acetate in 1 hour 
Grams 
Bath composition 1 liter Inchesx 10-4 = Millimeter 
Nickel sulphate 35 10 1.0 0.003 
grams 1 liter 50 40 .01 
Sodium hypophosphite 100 3.3 .008 
10 grams 1 liter 200 2.8 .007 
Nickel Chloride 30 10 4.0 01 
grams | liter 50 6.0 015 
Sodium hypophosphite 100 7.0 .018 


10 grams 1 liter 


Sodium hypophosphite can be used in concentrations 
from 10 to 100 grams per liter without appreciably affect- 
ing the rate of the process. This is in contrast to the 
behavior of the alkaline solution, in which the rate of 
deposition is nearly proportional to the concentration of 
sodium hypophosphite. 

The preferred pH range is from 4 to 6.5. As made up, 
the solutions have a pH of about 6; no pH adjustment is 
required for a new bath. However, with long use, the pH 
drops slowly, and, for continued rapid deposition, addi- 
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tions of a dilute hydroxide solution should be made a 
regular intervals. Because of the action of the buffer, 
frequent additions of hydroxide are not necessary. The 
alkaline solution used for the pH regulation should be 
dilute, so that the additions will not cause local precipita. 
tion of nickel compounds. Sodium and potassium hydrox. 
ide are used in preference to ammonium hydroxide, 
because large concentration of ammonium salts tend to 
lower the rate of the reaction. 

The yield or efficiency of the reaction, calculated on 
the sodium hypophosphite was determined by weighing 
the amount of nickel deposited on: 


1. A relatively large metal surface in a small volume of 
solution (i. e., 0.5 dm? per 100 ml.). 


2. A relatively small metal surface in a large volume of 
solution (i. e., 0.5 dm? per liter). 


Under the first conditions, the average efficiency is 37 
per cent; i.e., about 2 grams of nickel is reduced by 10 
grams of sodium hypophosphite. In the second procedure, 
the efficiency is only about 20 per cent. Although both 
alkaline and acid solutions have above the same weizht 
efficiencies, the rate of nickel deposition is larger in the 
acid solution. 


pH Adjustments 


The alkaline solution is regulated at pH 10 with = :1 
ammoniuin hydroxide. If the solution smells of ammo iia 
and is clear, the pH need not be further checked. ‘| he 
acid solution is regulated at pH 4 to 6 with sodiim 
hydroxide {about 10 grams per liter or 1.3 ounces per 
gallon of solution). Since acid is produced by the reac- 
tion, the pH must be regulated at short intervals during 
operation of the bath. This may be measured with pH 
paper. 


Filtering 

For the best performance of these solutions, it is wise 
to filter before using. If a stainless steel, nickel, or cast 
iron pump is used, the solution should be kept at room 
temperature during the filtration period to prevent deposi- 
tion on the walls of the pump. For maintenance of the 
bath over a long period of operation, the solution should 
be filtered regularly. 

Gostin advises that the bath temperature should be 
lowered to about 140° F. before filtration to prevent 
nickel deposition on the stainless steel parts of the pump. 


Operating Temperature 


During operation, the solution should be kept at a tem- 
perature of 90° C. (195° F.) or above. When the bath is 
not in use, it should be kept at room temperature to pre- 
vent decomposition of the sodium hypophosphite. 


Maintenance 


During the plating or deposition process, the sodium 
hypophosphite is decomposed and the metal (nickel or 
cobalt) is reduced and deposited on the glass surface. 
Some workers prefer to discard the solution after each 
day’s run of eight hours, and make a new solution the 
following day. The nickel salt can, of course, be dissolved 
in the water and filtered ahead, but the plating solution 
itself cannot be prepared ahead because it will decompose 
with time. 
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It is suggested that two grams of sodium hypophosphite 
be added to each liter of plating solution (0.27 ounces per 
gallon) during its operation. 

Depending on the rate at which nickel is reduced, nickel 
salts should be added to the plating bath. 

West adds 24 ounces of sodium hypophosphite to his 
solutions after four hours’ operation. 


Corrosion Resistance 


Electroless nickel approaches the corrosion resistance 
of wrought nickel. 

The porosity of electroless nickel can be decreased by 
heat treatment, but even without heat treatment, 
porosity is less than that of electroplated nickel. 

(To Be Continued in December) 
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ASSOCIATE DIRECTOR 
CERAMIC RESEARCH 
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specialties. Applicants must have college degree 
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level. 
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this advertisement. Please state qualifications, 
experience and salary requirements. 
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Kahle glass bottoming 
machines... designed to 
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efficiency and economy... 
automatically form perfect 
vials, bulbs for lamps 
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